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Abstract 
              As light has been shed on notetaking in educational settings, it has been considered as a 
necessary skill for language learners to be successful in their academic learning. When students 
listen for the purpose of comprehension, they have two language options for notetaking: first 
language (L1) or second language (L2). There have not been many studies on the effects of 
different notetaking languages on their listening comprehension as well as on the quality of the 
notes taken. Therefore, the purpose of this study was to compare notes taken in the learners’ L1 
compared to L2, and to see if there is a difference in learners’ comprehension and in the quality 
of learners’ notes. Moreover, the study also aimed to see the correlation among the variables of 
the lecture comprehension and the quality of the notes.  
              Twenty undergraduate and graduate students living in the United States, whose L1 is 
Korean and L2 is English, were recruited for this study. Through within-subject design, all 
twenty participants experienced both taking notes in L1 and L2 while listening to English 
academic lectures. Learners’ lecture comprehension was examined by three dimensions: getting 
main ideas by global questions score (GQS), getting details by local questions score (LQS), and 
total questions score (TQS). The quality of learners’ notes was examined by three indexes: total 
words count score (WCS), the number of propositional units score (PUS), and test answerability 
score (TAS). Nonparametric analysis methods of Wilcoxon Signed-ranks test and Spearman’s 
rho correlation were carried out because the data set was not normally distributed. The results of 
Wilcoxon Signed-ranks test were that there was no statistically significant difference in the 
participants’ comprehension levels or in the quality of their notes, regardless of the language 
used to take notes. In the correlation analysis of L1 and L2 notes, there were more numbers of 
correlated variables in L2 notes than in L1 notes. In L1 notes’ correlation analysis, WCS and 
TAS, and TAS and TQS were highly correlated. In L2 notes’ correlation analysis, WCS and 
PUS, WCS and TAS, PUS and TAS, TAS and GQS, and TAS and TQS showed correlation.  
              Teaching implications of the findings are that it will be useful for teachers to be aware 
of the merits of L1 notetaking and L2 notetaking and to use them strategically and skillfully 
according to the purpose they have with notetaking. Limitations of the study and some 
suggestions for further studies follow.  
 
    Keywords: note-taking, language medium, listening comprehension, listening strategies, 
quality of notes, note analysis 
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Chapter I: Introduction 
The act of note taking in academic settings is generally considered as one of the essential 
learning skills for the successful learning outcome. This widely accepted notion comes from the 
fact that it is impossible for human beings to remember and store every piece of information they 
receive because there is a limited capacity in human brains. This means that note taking does 
play a significant role in decoding the received information and thereby preventing the limited 
memory capacity from being overloaded by the information. In doing so, the means which are 
used in note taking can be focused to shed light on. In learning a second language, there are two 
means which can be possibly employed by the second language learners in their note taking – 
their L1 or L2. Which language is chosen by second language learners for their note taking can 
have some effects on how well and effectively they retain/decode the information they get. 
However, researches on this aspect have not been conducted enough yet. Differences in the 
performance on the post lecture test caused by the language used in note taking have not been 
fully studied in previous researches. 
As note taking is considered as the important academic skills in general academic 
settings, it is often explicitly taught and instructed to second language learners in the Intensive 
English Centers or in the courses of English as Academic Purposes. Because how to take notes 
and effective note taking strategies are taught, language teachers want to see and evaluate the 
notes of the learners with a good purpose of making it sure if their learners are following the 
instruction of how to take good and effective notes, which naturally leads L2 learners to take 
notes in L2 so that their teachers can understand their notes. In fact, however, a second language 
learner with high L2 proficiency may find it more effective and efficient to take notes in L1 
because of the fast encoding speed which is automatic enough between L1 and L2. Conversely, a 
11 
lower proficiency level language learner may find it more effective to take notes in L2 because 
he or she does not have enough linguistic knowledge to use in the encoding process in note 
taking. Moreover, even though language learners belong to a same proficiency level, individual 
learners may have different preference in language to take notes with. Therefore, it leaves 
questions to language teachers whether they should teach their students to take notes in the target 
language or not. With this regard in mind, this study is to examine the effect of L1 and L2 
notetaking in academic lecture listening comprehension and to analyze the quality of notes.  
 
  
12 
Chapter II: Literature Review 
Educators have been emphasizing students how helpful it is to take notes in academic 
success and thus have been teaching note-taking skills as an important listening strategy (Dunkel, 
1988). It has been shed light on by not only language teachers but also general educators, so 
much so that sometimes learners are likely to feel anxious about not taking notes particularly in 
lectures with unfamiliar contents (Song, 2011). In fact, listening sections of such English 
language proficiency tests as TOEFL or IELTS, which measures academic listening proficiency 
of test takers, let test takers take notes while they listen. Exam proctors provide several sheets of 
blank papers and pencils to take notes in the listening section, and the notes taken can be kept by 
the test takers and used in answering listening test items. This apparently encourages researchers 
to study on the relationship between language learners’ note-taking and their listening test 
performance. As a result, many researches (Chaudron, Loschky, & Cook, 1994; Clark et al., 
2014; Crawford, 1925; Di Vesta & Gray, 1972; Dunkel, 1988; Dunkel, Mishra, & Berliner, 
1989; Freyberg, 1956; Kiewra, 1984; Lin, 2006; Song, 2011; Tsai, 2004; William & Eggert, 
2002) have been carried out to investigate the effect of note taking on recall and retention of the 
information from the listening. Unfortunately, however, little has been researched on if the 
language used in note-taking affects to the test performance. This study starts on the premise that 
second language learners will take notes either in their L1 or L2, or in the combination of the 
two. Therefore, the current study provides ideas and addresses if the language used in note taking 
influences the result of test performance, as well as whether the quality of the notes taken has 
related to the result.  
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The Functions of Notetaking and Cognitive Effort 
According to prior researches, the effect of note taking facilitates learning by two 
functions: (a) the encoding function and (b) the external storage function (Di Vesta & Gray, 
1972). Dunkel (1988) describes them as following: 
Encoding (the process) supposedly aids learning and retention by activating attentional 
mechanisms and engaging the learner’s cognitive processes of coding, integrating, 
synthesizing, and transforming the aurally received input into a personally meaningful 
form. The external storage function of note taking is seen as important because the notes 
(the product) serve as an external repository of information that permits later revision and 
review to stimulate information recall. (p. 259-260) 
Benefits of taking notes in those two (encoding and external storage) ways are assured 
and uncontentious (Mueller & Oppenheimer, 2014). Because of these functions of note taking, 
listening to lectures may be regarded as challenging tasks to learners as Chambers and Northedge 
(1997) suggested. Learners’ brain works very busy during the process of note taking because 
lectures make them to understand what they listen to quickly and be selective to take brief and 
concise notes, while keeping listening to the next part at the same time.   
This is the reason why listeners are encouraged to take notes while they listen because it 
is nearly impossible for them to remember every piece of information in their brain. With regard 
to this, Clark, et al. (2014) also states that “there may be some benefit to note taking, as note 
taking allows the listener to capture the ephemeral bits of information in the passage, and L2 
listeners can off-load information from the passage into their notes rather than having to mentally 
retain all information” (p.3). Moreover, taking notes causes considerable time-pressure because 
the speed of writing is much slower than the speed of speaking (Piolat, Olive, & Kellogg, 2005). 
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It is mentioned by Piolat et al. (2005) that “writing speed is 0.2 to 0.3 words per second and 
speaking is 2 to 3 words per second” (p. 297) and so note takers must actively represent what 
they listen in order to save enough time to understand and transcribe a portion, while 
encountering a continuous flow of information. However, it is crucial to point out in this moment 
that taking notes while listening to an L2 passage requires more cognitive effort than taking 
notes on a passage presented in L1 (Clark et al., 2014). It is due to the additional cognitive 
demands of working in the L2 (Clark et al., 2014). Barbier and Piolat (2005) compare cognitive 
effort of L1 and L2 notetaking by measuring the degree of interference in reaction time (IRT) 
(see Barbier & Piolat, 2005) and reveal that the participants took notes faster in their L1 (French) 
than their L2 (English) when listening to English passages.  
Since taking notes in L1 is easier and faster (Barbier & Piolat, 2005) and taking notes in 
L2 requires more cognitive efforts (Clark et al., 2014), it can be supposed that notetaking in L2 
may generates more verbatim transcription of lecture content than notetaking in L1. By just 
jotting down what they hear in L2, without deeper appreciation of meanings, learners might want 
to lessen the cognitive demand and increase the number of information they have on their notes. 
The study done by Mueller and Oppenheimer (2014) demonstrates this very well. They 
compared longhand and laptop note taking and studied which one is more helpful for learning. 
What they found is that laptop note takers tend to transcribe lectures verbatim although they got 
more numbers of notes. This meant that the learners were only involved with shallower 
processing and less reframing of the information. The results show that students who took notes 
on laptops showed poorer performance on conceptual questions than those who took notes 
longhand. On this account, it is indicated that different types of note taking can affect learners’ 
cognitive process and consequently their performance as well.  
15 
Studies of Notetaking by English L2 Learners 
As note taking is considered significant in academic learning to native speakers, note 
taking by L2 learners was also started to be studied. Long ago, Dunkel (1988) and Dunkel et al. 
(1989) studied the effect of note-taking by native speakers (L1 students) and nonnative speakers 
(L2 students) on lecture learning, part of which this study modeled. These studies compared the 
notes taken by native speakers and the ones by nonnative L2 learners, but their focus was more 
on the different note-takers (English as an L1 speakers vs. English as an L2 speakers) rather than 
on the different languages used (L1 vs. L2) for note taking. Song (2011) is a relatively recent 
researcher who studied on the notes taken by learners of English as a second language. She 
collected international graduate students in the United States, a majority of whom were from 
Asian countries and southwestern Asian countries. In her study, the participants were given 
either blank sheets of paper or sheets of paper with skeletal linear outlines of the listening 
passage, and were encouraged to take notes while listening to a video clip lecture. Their notes 
were reviewed by the researcher to find a relationship with the quality of notes and their listening 
test performance. Song (2011) focused on the relationships among the learners’ L2 notes quality 
and their performance on open-ended listening tasks. The results revealed that, among the 
measures of notes quality she used, the number of topical ideas found in the notes and the 
organization of the notes are good predictors of the participants’ L2 academic listening 
proficiency. Thereby, as an extension of these studies, the current study looked more closely at 
the notes taken by L2 learners to find its effect on listening comprehension as well as investigate 
its quality in an effort to suggest a better pedagogical method in teaching listening and 
notetaking.    
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Use of L1 in Notetaking 
It is not always that English learners take notes only in English even though the lecture is 
presented in English. It is often seen in classroom that students use their L1 in their notes for 
some reasons. Al-Musalli (2008) also witnesses in his study that more than half of the sample 
notes in his study included some lecture information written in the participant’s L1 (Arabic). The 
reason of the use of their L1 was attributed to the participants’ uncertainty about the spelling or 
meaning of some words. This could indicate the learners’ weak listening skills and inability to 
solely depend on English in note taking.  
Another reason of using L1 can be derived from the orthographic difference between 
languages. If there is a significant difference in orthographic system between learners L1 and L2 
and if the learner is not familiar enough with scribbling in L2 yet, the use of L1 in notes may 
facilitate learners’ note taking.  
Learners also have to make a balance between the amount of notes they take and the 
speed at which they write (Al-Musalli, 2008), for the information keeps flowing when learners 
are putting effort to make sense of and encode the information. In that sense, if learners can save 
time in taking notes and spend more time in encoding by using their L1 rather than L2, they are 
more likely to choose L1 in taking notes almost subconsciously in a blink of milliseconds.   
The Effect of Working Memory and Notes Review on  
Listening Comprehension 
Along with the effect of note taking, the effect of working memory on learners’ listening 
performance was also dealt with by some researchers (Dunkel et al, 1989; Lin, 2006). In Dunkel 
et al.’s (1989) study, subjects were tested on their working memory capacity, and then one group 
took notes while the other group didn’t during a video-taped lecture presentation. The note-
taking group was not given an opportunity to review their notes and the notes were collected. 
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The subjects of both groups took a set of 30-item multiple-choice test. The results indicate that 
there was no note-taking effect on their listening comprehension test, whereas those who had a 
better working memory capacity did better on the multiple-choice test. It demonstrated that the 
effect of working memory played a bigger role in listening performance than the effect of note 
taking. There is another study (Lin, 2006) that also terminates with the conclusion that the effect 
of working memory capacity surpassed the effect of note-taking. It is discovered that working 
memory capacity turned out to be a significant predictor of listening comprehension than note 
taking in his study of note taking with English learners in Taiwan (Lin, 2006). Therefore, it 
seems that those who had a better working memory showed better performance in the post-
lecture test regardless of note-taking. With regard to the effect of notes review, researchers such 
as Dunkel (1988) also suggested to include a notes review section in future studies. In her study 
which examined note taking and its relation to test performance, she did not provide the 
participants with a chance to review their notes, which she admitted may have had a considerable 
impact on the post lecture performances. The researcher commented at the end as well that 
providing notes review opportunities could have resulted in different results (Dunkel, 1988). 
Therefore, in order to properly carry out a current research which focuses more on the effect of 
note taking and its language rather than the working memory effect, it was necessary to get rid of 
the effect of working memory on the listening performance, which is why this study offered a 
notes review section to all participants, as suggested by Dunkel (1988). 
Reviewing those studies mentioned above (Dunkel, 1988; Dunkel et al., 1989; Lin, 
2006), the current study decided to lessen the effect from working memory capacity, offer the 
opportunity of notes review, and allow to keep the notes taken during the comprehension tests. 
As well mentioned in the studies of Dunkel (1988) and Dunkel et al. (1989) who had studied on 
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notetaking, reviewing notes would have some effects on the level of comprehension. The 
researchers of both studies actually remarked that note-taking with no notes review may reduce 
the effect of the encoding function of note taking, and they also stated that it could have got 
different results otherwise (Dunkel, 1988; Dunkel et al., 1989). It is also said that the effect of 
the encoding benefit of note taking would be able to be investigated by providing the opportunity 
to review notes not by the mere act of note taking itself (Annis & Davis, 1975; Crawford, 1925; 
Freyberg, 1956). Therefore, all participants in this study had a chance to review their notes, and 
this was supposed to help them strengthen more complex cognitive processes such as 
comprehension or internalization of information. Moreover, notes taken were not collected but 
were kept by participants, which prevented participants from exerting their working memory 
capacity during the listening comprehension performance. If the notes were taken away before 
the comprehension performance, it is worried that participants rely on their working memory to 
remember the lecture information. However, by allowing the notes to be kept, they did not need 
to rely on their working memory, but they could rely on their own notes whether they were in 
their L1 or L2, which would facilitate their own encoding and decoding process. In this way, this 
research could focus more on examining the effect of note-taking and its language with less 
impact of working memory. 
The Criteria of the Effectiveness of Notes 
There have been researches consistently on note taking (Aiken, Thomas, & Shennum, 
1975; Dunkel, 1988; Hartley & Cameron, 1967; Hartley & Marshall, 1974; Howe, 1970a; Howe, 
1970b; Kiewra, 1984; Song, 2011; Tsai, 2004; William & Eggert, 2002) in which researchers 
focused on learners’ notes and analyzing quantitative and qualitative aspects of the notes. In the 
past studies of theirs, various different sets of indexes for the quality of notes were suggested to 
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see how much quality the notes have. Firstly, an efficiency ratio, which is obtained by dividing 
the number of meaningful items (information units) taken in the learners’ notes by the actual 
number of words in the notes, is used for the effectiveness of notes (Aiken et al., 1975; Howe, 
1970a; Howe, 1970b; Kiewra, 1984). Besides, test answerability, defined as the number of test 
items that are answerable with the help of the notes, is another measurement used to evaluate the 
learners’ notes (Tsai, 2004). Moreover, the organization of notes, based on how hierarchical 
delineation between main and subordinate ideas are clearly expressed in the notes, is also used as 
a measure of effective notes (Song, 2011; William & Eggert, 2002). There are some studies 
(Hartley & Cameron, 1967; Hartley & Marshall, 1974) in which the researchers combined more 
than one criterion to inspect and score the participants with the following three criteria: (1) the 
number of words written, (2) test answerability, and (3) the number of information units. In 
addition, Dunkel (1988) incorporated some of the indexes mentioned above and analyzed 
quantitative and qualitative aspects of learners’ notes according to the following five indexes: (1) 
the total number of words and notations, (2) the number of information units, (3) test 
answerability, (4) the completeness of the notes, and (5) the efficiency ratio. 
Based on the discussion so far, the current study had decided to take the first three 
indexes from Dunkel’s (1988) study because the last two indexes come from the first three, 
which would cause redundancy as well as some shared validity between variables in the stage of 
correlation analysis. Therefore, it was decided to use (1) the total number of words and notations, 
(2) the number of information units, and (3) test answerability for notes analysis. With regard to 
the second index of the information units, it was renamed as the number of propositional units in 
this study to clearly indicate what it is. Dunkel (1988) described in her study that she used 
“Anderson’s (1980) propositional definition of an information units” (p. 265). According to 
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Anderson (1990), which is a later edition of Anderson (1980), a proposition is an essential 
concept in analyzing how meaning is represented because information is represented in terms of 
propositions. Its concept was borrowed from logic and linguistics, and it is “the smallest unit of 
knowledge that can stand as a separate assertion; that is, the smallest unit about which it makes 
sense to make the judgement true or false” (Anderson, 1990, p. 123). Other researchers also 
referred to it as “the units involved in the understanding and remembering of texts” (Brown, 
Snodgrass, Kemper, Herman, & Covington, 2008, p. 541). Therefore, propositional units have 
been an imperative concept to be included in studies when researchers want to look into human’s 
understanding of meanings and contents. As a result, three indexes of (1) the total number of 
words and notations, (2) the number of propositional units, and (3) test answerability have been 
finalized to be used in analyzing the quality and effectiveness of the participants’ notes.   
Audio versus Video Listening Input 
Studies on learners’ performance on listening comprehension necessarily need listening 
materials to be used in the research process. Since video materials are frequently used in 
classrooms to teach languages as well as other subjects (Pardo-Ballester, 2012; Wagner, 2010), it 
is natural to incorporate videos in the assessments as well because “tests should not be divorced 
from how one learns something” (Lee & Van Patten, 2003, p. 183). However, the main focus of 
this study is not on the importance of teaching and assessing continuum, but it is rather on their 
intact performance on listening comprehension according to the language used in note taking. 
Hence, how the participants have learned English is not considered as important, which means 
that the listening material to be used in this study can either be audio or video regardless of 
which medium they have mainly been exposed to in their English learning. As Wagner (2008) 
pointed out, L2 test makers are not eager to include videos in the tests due to the matter of 
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technology and practicality, and the uncertainty of measuring listening ability only. It is 
understandable that, because of these reasons, some high-stakes standardized language 
proficiency tests such as TOEFL or IELTS do not contain videos (Pardo-Ballester, 2016). On the 
contrary, there also exist some low-stakes video language tests (Wagner, 2008). This has led to 
various studies which investigate on the effect of input modality (video and audio) on L2 
listening assessment (Batty, 2015; Conian, 2001; Ginther, 2002; Pardo-Ballester, 2016; Suvorov, 
2008; Suvorov, 2013; Sydorenko, 2010; Wagner, 2007), but the results are inconclusive. Firstly, 
Sydorenko (2010) had three different kinds of input (audio only, audio with video, audio with 
video plus captions), and she found that both audio with video group and audio with video plus 
captions group had better scores than the audio only group. Wagner (2007) also reported that 
participants did better job on the tests which included video input. Another researcher Ginther 
(2002) also revealed that some participants had better performance on tests which had visual 
input. The results of Pardo-Ballester (2016) again indicated that the participants showed better 
performance with the web-based video tests than web-based audio tests. The most recent study 
done by Sulaiman, Muhammad, Ganapathy, Khairuddin, and Othman (2017) also had findings 
that the majority of the participants did better in video media assessment as compared to audio 
only assessment. Therefore, it could turn out that the use of video materials for listening 
comprehension brings a positive effect on learners’ listening assessments and greatly helps them 
in their listening performance. In contrast, Suvorov (2008) studied if there was a difference in 
using different types of input (audio-only, still-image, and video) and concluded that the 
participants with audio-only and still-image listening passages performed significantly better 
than those with video passages. Furthermore, Suvorov’s later study (2013), Conian (2001), and 
Batty (2015) had the results that there was no difference on the participant’s performance 
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between audio and video listening tests. These findings indicate that the topic of the impact of 
the use of video and audio on students’ listening performance has mixed results in the previous 
literatures. In the current study, however, audio-only listening materials was used for the 
listening task not only because of the possibility of visual materials having positive effects on the 
result of the listening comprehension tests but also with the intention of getting more accurate 
results from pure listening abilities.    
Research Questions 
With the foregoing review as perspective, the present study was intended to address the 
following three research questions: 
1. Is there any difference in learners’ comprehension, in terms of three dimensions: 
getting main ideas by global questions score (GQS), getting details by local questions 
score (LQS), and total questions score (TQS), when learners take notes in L1 
compared to L2? 
2. Is there any difference in the quality of learners’ notes, in terms of three indexes: total 
words count score (WCS), the number of propositional units score (PUS), and test 
answerability score (TAS), between L1 notes and L2 notes?  
3.  Is there any correlation among the variables of the lecture comprehension and the 
quality of the notes in each note-taking medium of L1 and L2?  
3.1. When learners take notes in L1, what is the correlation among GQS, LQS, 
TQS, WCS, PUS, and TAS?  
3.2. When learners take notes in L2, what is the correlation among GQS, LQS, 
TQS, WCS, PUS, and TAS?  
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Chapter III: Methodology 
Participants 
A total of 20 undergraduate and graduate students (17 females and 3 males) whose native 
language is Korean were recruited to participate in the study. They were full-time regular 
students in a university in Minnesota, and accordingly assumed to have reached a certain level of 
academic English proficiency which is sufficient to take English-medium university classes. The 
regulations of the educational institution require international students to meet minimum iBT 
TOEFL score of 61 with sub-scores of no less than 15 in reading, writing, and listening or 
minimum IELTS score of 5.5, which would qualify the participants to be regarded as having a 
higher-intermediate or advanced level of English proficiency. The participants’ biographical 
background information was also gathered for the purpose of a better understanding of them and 
it was gathered using a form of questionnaire which is attached in Appendix C. Table 1 and 
Figures 1 - 3 show biographical backgrounds of the participants. The age range of the 
participants was from 19 to 40 years old, and the number of months they have stayed in English 
speaking countries varied from 4 months to 86 months. The participants were asked to show their 
notetaking patterns in percentage; how much English or Korean they use in notetaking. It 
showed that they take 79% of their notes in English and 21% in Korean in average. Figure 4 
shows a variety of the participants’ academic background. 9 people majored in education, 2 
people were of business major, and the rest of each participant majored in English literature, 
Social work, Mass communication, Public administration, Nursing, Accounting, Information 
system, Technology, and Computer science.  
It turned out that there were two outliers in the participants, as noted in Figure 2. Two of 
the participants responded that they stayed in the United States for more than 7 years. Since their 
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length of stay in English speaking countries is much longer than the other participants, it was 
supposed that they would demonstrate significantly different skills and practices of L1 
notetaking as well as L2 notetaking from the other participants, which would make the 
participants a heterogeneous group, thereby producing inconsistent data set. Therefore, due to 
those outliers, data analysis was conducted in two folds, one with all the participants and the 
other with two outliers removed.  
Table 1 
 A Summary of Biographical Backgrounds of the Participants 
 Mean Std. Deviation Minimum Maximum 
Age (years) 25.4 5.78 19 40 
Length of stay (month) 28.1 25.81 4 86 
English notetaking (%) 79 13.3 50 100 
Korean notetaking (%) 20.75 13.3 0 50 
  Note. N = 20 
 
Figure 1. A graph of the age range of the participants. 
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Figure 2. A graph of the range of a length of stay in English speaking countries of the 
participants. 
 
 
Figure 3. A graph of notetaking patterns of the participants. 
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Figure 4. A pie chart of major studies of the participants. 
Materials 
Lectures for listening. There were two audio-only listening lectures. The original 
materials of the both lectures were video-recorded lectures from Yale University from YouTube 
channel “Yale courses.” In this study, however, only the audio parts of the materials were used 
for the purpose of measuring the participants’ pure listening and note taking without getting 
advantages or disadvantages of visual signals. The researcher chose academic lectures of 
Psychology, which is considered as an ordinary topic to be listened to and be comprehended, in 
order to avoid any influence of participants having a background knowledge, which could 
happen if a topic from a specific narrow field was chosen.  The researcher chose two lectures 
about the topic of Human Emotion (Gruber, 2013a; Gruber, 2013b), the title of which are 
‘Human Emotion 6.3: Emotion Behavior III (Touch)’ and ‘Human Emotion 15.3: Emotion 
Development III (Aging) (see Appendix D and E respectively for its transcript). Those two 
lectures are selected in an effort to maintain almost identical in its length and quality. They were 
both delivered by the same female professor who speaks in American accent. Table 2 shows the 
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information of the lectures and the readability statistics, which was done through Microsoft 
Word 2016. The first lecture lasted for 12 minutes and 42 seconds containing 2,072 words, 
including the linguistic features such as verbal fillers, false starts, and redundancies. The rate of 
presentation was 163.1 words per minute. The second lecture lasted for 12 minutes and 3 
seconds containing 2,094 words, also including the linguistic features that the first lecture has. 
The rate of presentation was 173.7 words per minute. The first lecture was 39 seconds longer but 
had 22 fewer words, and that led to the second lecture having a slightly faster rate of presentation 
by 10.6 words per minute, all of which could be regarded as a negligible difference. With regard 
to readability statistics, according to Stockmeyer (2009), Flesch Reading ease and Flesch-
Kincaid Grade Level are figures that indicate the difficulty level of texts. Although they are 
calculated by formula using the same core measures (word length and sentence length), two 
figures correlate in reverse. Passages with higher scores on Flesch Reading ease have lower 
scores on Flesch-Kincaid Grad Level. On one hand, higher numbers on Flesch Reading ease 
(around 100) indicate that the text that is easy to read while lower numbers (around 0) mark texts 
difficult to read. On the other hand, Flesch-Kincaid Grade Level shows a number corresponding 
to a U.S. grade level, which is easier for laypersons to judge the readability level. As noted in 
Table 2, two lectures have Flesch-Kincaid Grade Level of 11.2 and 12.0, respectively, which 
demonstrates that they both fall into the level of higher graders in secondary education 
(Stockmeyer, 2009).  
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Table 2  
Information of the Lectures and Readability Statistics by Word 
 1st lecture 2nd lecture 
      Length 
      Rate of presentation (words per minute) 
12:42 
163.1  
12:03 
173.7 
Counts   
      Words 
      Characters 
      Paragraphs 
      Sentences 
2,072 
9,927 
9 
91 
2,094 
10,593 
7 
94 
Averages   
      Sentences per Paragraph 
      Words per Sentence 
      Characters per Word 
10.1 
22.7 
4.6 
13.4 
22.2 
4.9 
Readability   
      Flesch Reading ease 
      Flesch-Kincaid Grade Level 
54.9 
11.2 
45.2 
12.0 
 
Listening comprehension test. Two sets of listening comprehension tests were created 
by the researcher to measure the participants’ listening comprehension (see Appendix F and G). 
Each set of post-lecture listening comprehension test consists of 8 multiple-choice items. The 
tests contain two types of questions, which conform to the question types used in Tsui and 
Fullilove’s (1998) study. They used two types of questions identified as “global” and “local” 
(Tsui & Fullilove, 1998, p. 438) as one of variables in investigating a discriminator of L2 
listening performance. Global question types require participants to get the gist, synthesize 
information, draw conclusions, or make inferences, while local questions require them to identify 
specific details and facts (Tsui & Fullilove, 1998). The examples of a global question and a local 
question are the item number 1 and 2, respectively, from the first set of comprehension test (see 
Example 1 and Example 2 below). 
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Example 1 – Global question 
Q. What is this lecture mainly about? 
A. A new way to communicate our emotions  
B. How to make people feel good without touching  
C. The way in which touch actually feels good for people 
D. Important biological organs associated with human emotion 
Example 2 – Local question 
Q. According to the professor, how is getting Swedish massage associated with the level 
of Cortisol and Oxytocin? 
A. It makes both of your Cortisol and Oxytocin level increase. 
B. It makes both of your Cortisol and Oxytocin level decrease. 
C. It makes your Cortisol level increase and Oxytocin level decrease. 
D. It makes your Cortisol level decrease and Oxytocin level increase. 
Among eight questions in each set of comprehension test, half of them (4 multiple-choice 
items) were global questions and the other half of them (4 multiple-choice items) were local 
questions. A distribution of global and local question types is shown in Table 3. The order of 
items followed the flow of the lecture. All the items in the listening comprehension test were 
intended to measure the participants’ ability to understand spoken English in academic settings 
of listening to a lecture. 
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Table 3  
A Distribution of Global and Local Questions in Each Test Set 
Comprehension Test for Lecture 1 Comprehension Test for Lecture 2 
Item Number Question Type Item Number Question Type 
Item 1 Global Item 1 Global 
Item 2 Local Item 2 Local 
Item 3 Local Item 3 Local 
Item 4 Local Item 4 Global 
Item 5 Global Item 5 Local 
Item 6 Global Item 6 Local 
Item 7 Local Item 7 Global 
Item 8 Global Item 8 Global 
 
Design 
It was decided to carry out a within-subject design, allowing all the participants to be 
exposed to the same treatment conditions (L1 notetaking vs. L2 notetaking) and then assessing 
them on the dependent variable (scores of post-lecture listening comprehension tests). Table 4 
shows how the participants were grouped and treated for a within-subject design. The 
participants were numbered from 1 to 20 and then randomly divided into two groups of ten 
people. The first half group, named K-E group, consisted of the participants 1 to 10, and the 
second half group, named E-K group, consisted of the rest of the participants from 11 to 20. Both 
groups were equally exposed to both types of treatments (L1 notetaking and L2 notetaking), but 
in different orders. In the first lecture-listening section, K-E group took notes in L1 while E-K 
group took notes in L2. In the second lecture, the type of treatment was switched, with K-E 
group taking notes in L2 in this time while E-K group taking notes in L1. In this way, all of the 
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participants in both groups experienced taking notes both in L1 and L2 during the two entire 
lecture listening sections.  
Table 4  
Within-subject Design 
 
Treatment (Independent variables) 
L1 Notetaking L2 Notetaking 
K-E Group 
(participants 1~10) 
Lecture 1 Lecture 2 
E-K Group 
(participants 11~20) 
Lecture 2 Lecture 1 
 
Setting 
 A conference room in a school library was reserved by the researcher to conduct listening 
sessions. Participants made an appointment with the researcher on their availability and came to 
the conference room to join the study. Sometimes the listening sessions were done with a single 
participant and other times in small groups. All the participants in a listening session started and 
ended at the same time with the following procedures. 
Procedures 
Table 5 summarizes the timeline of how the two sets of the lecture listening, notes 
review, and listening comprehension test were carried out. 
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Table 5  
A Timeline of the Procedures 
Procedures Time 
1st lecture listening with note taking 
K-E group (participants #1~#10)  
take notes in L1 (Korean) 
E-K group (participants #11~#20) 
take notes in L2 (English)  
↓ 
 
Approximately 12 minutes 
Notes review 
↓ 
5 minutes 
1st post lecture listening comprehension test 
↓ 
Break time 
↓ 
10 minutes 
 
5 minutes 
2nd lecture listening with note taking 
K-E group (participants #1~#10) 
take notes in L2 (English) 
E-K group (participants #11~#20) 
 take notes in L1 (Korean)  
↓ 
 
 
Approximately 12 minutes 
Notes review 
↓ 
5 minutes 
2nd post lecture listening comprehension test 10 minutes 
 
Numbering and grouping participants for within-subject design. The participants 
were numbered from 1 to 20 and then divided into two groups of ten people for within-subject 
design. The first half group, K-E group, was composed of 10 participants from 1 to 10 and the 
second half group, E-K group was composed of the rest of 10 participants from 11 to 20.  
Biographical information gathering using questionnaire. The participants were given 
a questionnaire in Appendix C. At the right top of the questionnaire, the participants saw their 
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participant numbers randomly given by the researcher in the previous procedure and were asked 
to respond to the questions. After the participants complete the questionnaire, they were 
collected by the researcher. 
Listening while notetaking. Participants were asked to listen to the audio lecture and 
concurrently to take notes. They were provided with a couple of letter size (8.5˝×11˝) sheets to 
take notes on. If they needed more, they could ask more and the researcher provided additional 
note taking sheets as many as they asked for. In the first listening section, the first half group, K-
E group, was asked to take notes in Korean, which is their L1, while the second half group, E-K 
group, was asked to take nots in English, which is their L2. In the second listening section, on the 
other hand, this procedure was switched. K-E group was asked to take notes in English, which is 
their L2, and E-K group was asked to take notes in Korean, which is their L1. Participants were 
informed at the start of the experiments that they would have 5 minutes to review their notes and 
that a post-lecture listening comprehension test would follow immediately. 
Notes review. After the first listening section was over, the participants were given 5 
minutes to review their notes. In this time, they were allowed to add more notes or revise their 
notes no matter how much they wanted. The notes were not collected until all the procedures 
ended, and participants were able to keep their notes during post-lecture listening comprehension 
test. The notes review for the second listening section was done in the same way as was the first 
one. 
Listening comprehension test. The first post-lecture listening comprehension test was 
administered immediately following notes review. The participants took the test for 10 minutes. 
The second post-lecture listening comprehension test was administered the same way as was the 
first one. 
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Break time. After the participants completed the first set of listening tasks, there was a 5-
minute break. This was to prevent the fatigue effect which might be caused from the 
characteristics of within-subject design. The second set of the listening began after the break. 
Numericalizing and Coding the Data 
After the data collecting procedures were over, the researcher scored the participants’ 
response to the listening comprehension test questions and their notes. In terms of the listening 
comprehension questions, one point was awarded for a correct response to each test question. A 
maximum score of 8 could be achieved on each test. The scores of the comprehension test were 
categorized into three dimensions for a further review in data analysis: global questions score 
(GQS), local questions score (LQS), and total questions score (TQS). The distribution of the type 
of the questions in each test is shown in Table 3. 
When it comes to scoring of the notes, the participants’ notes were analyzed and scored 
by the following three indexes: the total words count score (WCS), the number of propositional 
units score (PUS), and test answerability score (TAS).  
For WCS, the researcher typed all the handwritten notes into Microsoft Word, which 
automatically counted the total number of words written.  
For PUS, the researcher counted and analyzed them all by herself based on Anderson’s 
(1990) definition of propositional ideas and Kintsch’s (1974) system. Turner and Greene (1977) 
elaborated Kintsch’s (1974) system that one proposition is made up of the main verb and all of 
its arguments (subject, object, indirect object, etc.) Descriptive elements including adjectives, 
adverbs, and qualifier phrases are also one proposition with its arguments. Moreover, 
connectives such as and, if, then, because, are separate propositions. Hence, the propositions of 
the example sentence below (Brown et al., 2008) can be analyzed as the following: 
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Sentence: The old gray mare has a very large nose. 
Proposition analysis: (has: mare, nose) 
           (old: mare) 
           (gray: mare) 
           (large: nose) 
           (very: (large: nose)) 
Therefore, it can be said that the sentence the old gray mare has a very large nose has five 
propositional units. All the participants’ notes were analyzed in this way by the researcher.  
There is a software called CPIDR (Computerized Propositional Idea Density Rater, 
pronounced “spider”) which automatically counts propositional units in the same way (see 
Brown et al., 2008, for more about the software and how propositional analysis works). Even so, 
the current study was not able to utilize CPIDR because it only serves English language and 
cannot analyze notes written in Korean language. Therefore, in order to ensure that this study has 
a consistent approach to both L1 notes and L2 notes, the researcher did it by all hand count, 
rather than partly by computer and partly by hand.  
Lastly, TAS was also counted by the researcher based on how Dunkel (1988) did in her 
study. Participants’ notes were compared with the corresponding comprehension test sheets. If 
some information related to a test question was written in the notes, and if the information is 
enough to answer the question, it was counted as one point. If a participant wrote only partial 
information that cannot answer the question correctly, it was not counted valid. The minimum or 
maximum number of words to be scored as 1 in TAS was not specified because the number of 
words that can answer a question was considered insignificant. Possibly a part of notes with only 
5 words or as many as 20 words could be equally scored as 1, as long as they contained enough 
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information to answer a question on the comprehension test. A maximum score of 8 could be 
achieved on TAS because there were eight questions on the comprehension test.  
No second rater was employed in data coding process because the researcher was the 
only person who had access to the raw data. However, to keep intra-rater reliability, the 
researcher did her best to get it done as objectively as possible. When it came to LQS, GQS, and 
TQS, it was simple and straightforward to score because the comprehension tests were all made 
up of multiple-choice questions which had only one correct answer; In regards to WCS, PUS, 
and TAS, WCS was calculated automatically by Microsoft Word; Analyzing the notes for PUS 
was done by a clear definition and objective standards of counting propositional units by 
Kintsch’s (1974) system; TAS was scored by making careful one-to-one comparisons of the 
participants’ notes to their test and the answer sheets. 
How to Deal with Order Effect 
For this type of study which employs within-subject design, it is possible that the issue of 
order effect may arise. The order effect that may happen in the within-subject design refers to the 
situation that the participants’ performance may either improved or worsen because they may get 
affected by the previous test conditions (Jain, 2015). Counterbalancing is a way to deal with this 
issue. In the process of counterbalancing, “each condition should follow and be preceded by 
every other condition an equal number of times. Thus, for each participant who does one 
particular sequence of conditions, there are other participants who perform the conditions in all 
the other possible combinations of orders” (Harris, 2008, p. 157). In the current study, two 
aspects of order effect were brought up. One was the order effect caused by the order of a 
language used in note taking. The other was the order effect caused by the order of the lectures 
played. To cope with the former order effect, the second half group named E-K group functioned 
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as a counter balancing group to which the treatment was conducted in the opposite order to offset 
the order effect. In this way, the order effect which might result from the language order was 
removed effectively. On the other hand, with regard to the latter order effect however, it failed to 
remove the order effect which was caused by the order of the lecture played, because two 
lectures were reported later to have different level of difficulty. To properly remove the order 
effect, it was necessary either to have the same difficulty levels in both lectures or to have 
additional groups of participants to switch the order of the lectures to play. This is discussed 
more in detail in the limitation chapter of this study.  
 
  
38 
Chapter IV: Statistical Analysis 
This study carried out nonparametric tests for its statistical analysis because the data set 
drawn from participants did not meet the assumptions of parametric tests. According to Mackey 
and Gass (2016), some of the assumptions of parametric tests are that “the data are normally 
distributed and means and standard deviations are appropriate measures of central tendency” and 
that “independence of observations – scores on one measure do not influence scores on another 
measure” (p. 314). When these assumptions for parametric tests are not satisfied, nonparametric 
tests are employed for statistical analysis (Mackey and Gass, 2016). When the researcher did 
normality test with the data, it was found that not all data set were normally distributed (see 
Table 6 and Table 6.1). As shown in Table 6 and Table 6.1, it seems that all data, with the only 
exception of PUS for L2, are approximately normally distributed in terms of skewness and 
kurtosis because z-values are in the span of -1.96 to +1.96 (Cramer, 1998; Cramer & Howitt, 
2004; Doane & Seward, 2011). However, in terms of Shapiro-Wilk test, half of the data sets are 
not normally distributed with p<.05 (Shapiro & Wilk, 1965; Razali & Wah, 2011). As a result, 
since normal distribution has not been observed across all the data set, nonparametric tests were 
carried out in this study. 
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Table 6  
The Summary of Normal Distribution of Data Set 
 
  Skewness  Kurtosis Shapiro-Wilk 
  Statistic Std. Error z-value  Statistic Std. Error z-value (Sig.) 
L1 WCS -.652 .512 -1.27  -.072 .992 -.07 .938(.222) 
 PUS -.384 .512 -.75  -.010 .992 -.01 .972(.806) 
 TAS -.807 .512 -1.58  .566 .992 .57 .896(.035*) 
 GQS -.555 .512 -1.08  -.080 .992 -.08 .856(.007*) 
 LQS .036 .512 .070  -.589 .992 -.59 .874(.014*) 
 TQS .083 .512 .16  -.359 .992 -.36 .948(.340) 
L2 WCS .281 .512 .55  -.587 .992 -.59 .980(.929) 
 PUS 1.299 .512 2.54*  3.054 .992 3.08* .911(.066) 
 TAS -.052 .512 -.10  .031 .992 .03 .970(.765) 
 GQS .250 .512 .49  -.497 .992 -.50 .875(.014*) 
 LQS .442 .512 .86  -.586 .992 -.59 .867(.010*) 
 TQS .658 .512 1.28  -.678 .992 -.68 .886(.023*) 
*p<.05, *|z|>1.96 
Table 6.1  
The Summary of Normal Distribution of Data Set with Two Outliers Removed 
 
  Skewness Kurtosis Shapiro-Wilk 
  Statistic Std. Error z-value Statistic Std. Error z-value (Sig.) 
L1 WCS -.924 .536 -1.72 .614 1.038 .59 .912(.093) 
 PUS -.602 .536 -1.12 .282 1.038 .27 .956(.523) 
 TAS -.700 .536 -1.31 .264 1.038 .25 .906(.074) 
 GQS -.531 .536 -.99 -.399 1.038 -.38 .860(.012*) 
 LQS .280 .536 .52 -.337 1.038 -.32 .877(.023*) 
 TQS .267 .536 .50 -.391 1.038 -.38 .950(.422) 
L2 WCS .075 .536 .14 -.564 1.038 -.54 .985(.986) 
 PUS 1.361 .536 2.54* 3.230 1.038 3.11* .904(.068) 
 TAS .002 .536 .00 -.040 1.038 -.04 .964(.686) 
 GQS .390 .536 .73 -.106 1.038 -.01 .867(.016*) 
 LQS .681 .536 1.27 -.332 1.038 -.32 .831(.004*) 
 TQS .993 .536 1.85 .170 1.038 .16 .859(.012*) 
*p<.05, *|z|>1.96 
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The investigation of the data will include three nonparametric statistical analyses to 
provide proper answers to each research question in this study. Firstly, for research question 1, 
nonparametric Wilcoxon signed-ranks test was run to see if the participants’ level of 
comprehension from L1 notetaking is significantly different from the level of comprehension 
from L2 notetaking. The level of comprehension was divided into three dimensions of getting 
main ideas through GQS, of getting detailed information through LQS, and of getting both main 
ideas and details through TQS. For research question 2, Wilcoxon signed-ranks test was also run 
to see if the participants’ quality of L1 notes is significantly different from the quality of L2 
notes. The notes quality is divided into three dimensions of total words count score (WCS), 
propositional units score (PUS), and test answerability score (TAS). Finally, for research 
question 3, Spearman rho correlation analysis was run to see if three notes quality indexes are 
associated with each other as well as if those indexes are also associated with the comprehension 
levels. The correlation analysis was done by each notetaking language to figure out if different 
notetaking languages have different relationships. A .05 alpha level of significance was set for all 
statistical tests. All the data sets for statistical analysis and corresponding graphs can be found in 
Appendix H. 
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Chapter V: Results 
Wilcoxon Signed-ranks Test 
A Wilcoxon signed-ranks test was conducted to assess if there were differences between 
comprehension levels in L1 notetaking and L2 notetaking. Table 7 shows the descriptive 
statistics of data used for Wilcoxon Signed-ranks test. Table 8 shows the results of the Wilcoxon 
test for the research question 1, p >.05 in all comparisons. This indicates that there was no 
significant difference between comprehension levels in L1 notetaking and L2 notetaking across 
all comprehension dimensions. In other words, participants did not demonstrate significantly 
different comprehension levels in terms of getting main ideas, detailed information, and both 
combined together.  
Table 7.1 and Table 8.1 show the descriptive statistics of data and the results of the 
Wilcoxon test for the research question 1 with two outliers removed. When two outliers were 
removed for the statistical analysis, the results were the same as those with all the participants 
considered; there was no significant difference between comprehension levels in L1 notetaking 
and L2 notetaking across all comprehension dimensions. 
Table 7  
Descriptive Statistics of Data for the Research Question 1 
 
 Mean Std. Deviation Minimum Maximum 
L1 notetaking     
GQS 2.00 0.86 0 3 
LQS 2.25 0.85 1 4 
TQS 4.25 1.33 2 7 
L2 notetaking     
GQS 2.50 0.89 1 4 
LQS 2.30 0.98 1 4 
TQS 4.80 1.54 3 8 
            Note. N = 20 
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Table 7.1  
Descriptive Statistics of Data for the Research Question 1 with Two Outliers Removed 
 
 Mean Std. Deviation Minimum Maximum 
L1 notetaking     
GQS 2.00 0.92 0 3 
LQS 2.17 0.86 1 4 
TQS 4.17 1.38 2 7 
L2 notetaking     
GQS 2.39 0.85 1 4 
LQS 2.22 1.00 1 4 
TQS 4.61 1.50 3 8 
            Note. n=18 
Table 8  
The Result of a Wilcoxon Test for the Research Question 1 
 
 GQS from L2 
notetaking – GQS 
from L1 notetaking 
LQS from L2 
notetaking – LQS 
from L1 notetaking 
TQS from L2 
notetaking – TQS 
from L1 notetaking 
Z -1.515 -.165 -1.179 
Asymp. Sig. (2-tailed) .130 .869 .238 
*p<0.05 
Table 8.1  
The Result of a Wilcoxon Test for the Research Question 1 with Two Outliers Removed 
 
 GQS from L2 
notetaking – GQS 
from L1 notetaking 
LQS from L2 
notetaking – LQS 
from L1 notetaking 
TQS from L2 
notetaking – TQS 
from L1 notetaking 
Z -1.087 -.165 -.836 
Asymp. Sig. (2-tailed) .277 .869 .403 
*p<0.05 
 
A Wilcoxon signed-ranks test was also conducted to assess if there were differences 
between L1 notes quality and L2 notes quality. Table 9 shows the descriptive statistics of data 
used for another Wilcoxon signed-ranks test. Table 10 shows the results of the Wilcoxon test for 
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the research question 2, p >.05 in all comparisons. This indicates that there was also no 
significant difference between L1 notes quality and L2 notes quality across all three notes quality 
indexes. In other words, the number of total words, the number of propositional units, and the 
number of test questions answerable from the notes were not significantly different in 
participants’ L1 notes and L2 notes.  
Table 9.1 and Table 10.1 show the descriptive statistics of data and the results of the 
Wilcoxon test for the research question 2 with two outliers removed. When two outliers were 
removed for the statistical analysis, the results were the same as those with all the participants 
considered; there was also no significant difference between L1 notes quality and L2 notes 
quality across all three notes quality indexes. 
Table 9  
Descriptive Statistics of Data for the Research Question 2 
 
 Mean Std. Deviation Minimum Maximum 
L1 notetaking     
WCS 136.55 41.98 51 197 
PUS 80.80 26.83 26 128 
TAS 4.00 1.38 1 6 
L2 notetaking     
WCS 152.15 31.75 100 217 
PUS 82.70 20.14 54 143 
TAS 4.60 1.73 1 8 
            Note. n=20 
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Table 9.1  
Descriptive Statistics of Data for the Research Question 2 with Two Outliers Removed 
 
 Mean Std. Deviation Minimum Maximum 
L1 notetaking     
WCS 140.78 41.71 51 197 
PUS 82.94 27.34 26 128 
TAS 3.94 1.43 1 6 
L2 notetaking     
WCS 155.00 32.24 100 217 
PUS 82.61 20.70 54 143 
TAS 4.56 1.79 1 8 
            Note. n=18 
Table 10  
The Result of a Wilcoxon Test for the Research Question 2 
  
 WCS from L2 
notetaking – WCS 
from L1 notetaking 
PUS from L2 
notetaking – PUS 
from L1 notetaking 
TAS from L2 
notetaking – TAS 
from L1 notetaking 
Z -1.849 -.374 -1.522 
Asymp. Sig. (2-tailed) .064 .709 .128 
*p<0.05 
 
Table 10.1  
The Result of a Wilcoxon Test for the Research Question 2 with Two Outliers Removed 
 WCS from L2 
notetaking – WCS 
from L1 notetaking 
PUS from L2 
notetaking – PUS 
from L1 notetaking 
TAS from L2 
notetaking – TAS 
from L1 notetaking 
Z -1.525 -.022 -1.422 
Asymp. Sig. (2-tailed) .127 .983 .155 
*p<0.05 
 
Spearman’s Rho Correlation 
A series of Spearman correlations were conducted in order to assess relationship among 
the variables. The main focus of this analysis was to investigate if three notes quality indexes and 
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comprehension levels have a statistically significant association each other in L1 notes and L2 
notes respectively. Table 11 shows the results of the correlation analysis for the research 
question 3. 
In the left four columns of L1 notes in Table 11, a two-tailed test of significance 
indicated there was a significant positive relationship in notes quality between WCS and PUS, 
ρ(18) = .910, p < .05. The more words the participant wrote, the more number of propositional 
units they wrote in their notes and vice versa. There was also a significant positive relationship 
between TAS and TQS, ρ(18) = .468, p < .05. This indicates that the higher the participants’ test 
answerability score is, the higher their total test scores tend to be and vice versa. 
In the right four columns of L2 notes in Table 11, on the other hand, there were more 
numbers of significant positive relationship among all notes quality indexes. Between WCS and 
PUS, ρ(18) = .760, p < .05, between PUS and TAS, ρ(18) = .458, p < .05, and between WCS and 
TAS, ρ(18) = .629, p < .05. This tells us that the more words the participant wrote, the more 
number of propositional units and the more answers they wrote in their notes. Also, the more 
number of propositional units they wrote, the more answers they wrote in their notes. In addition, 
TAS has a relationship with GQS and TQS as well; ρ(18) = .594, p < .05 and ρ(18) = .515, p 
< .05, respectively. This means that the higher the participants’ test answerability score is, the 
higher their global questions and total test scores tend to be and vice versa. 
Table 11.1 shows the results of the correlation analysis for the research question 3 with 
two outliers removed. The results had the same pattern of correlations as that with all the 
participants considered, although they had slightly different correlation coefficient. 
In this correlation analysis, the correlations among GQS, LQS, and TQS were not taken 
into consideration because it is obvious that they are expected to correlate each other because 
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TQS has the value of GQS and LQS in itself. In other words, since the sum of GQS and LQS 
equals TQS, these three variables inherently have a high level of correlation, which is not a main 
concern of this study. 
Table 11  
The Results of Spearman’s Rho Correlation for the Research Question 3 
 
 WCS PUS TAS  WCS PUS TAS 
L1    L2    
WCS 1.000   WCS 1.000   
PUS .910** 1.000  PUS .760** 1.000  
TAS .261 .313 1.000 TAS .458* .629** 1.000 
GQS -.111 -.214 .333 GQS .227 .365 .594** 
LQS .085 .103 .403 LQS -.072 .027 .317 
TQS .004 -.073 .468* TQS .063 .162 .515* 
*p<.05 **p<.01 
 
Table 11.1  
The Results of Spearman’s Rho Correlation for the Research Question 3 with Two Outliers 
Removed 
 
 WCS PUS TAS  WCS PUS TAS 
L1    L2    
WCS 1.000   WCS 1.000   
PUS .907** 1.000  PUS .839** 1.000  
TAS .298 .331 1.000 TAS .555* .616** 1.000 
GQS -.165 -.251 .354 GQS .398 .366 .593** 
LQS .220 .220 .389 LQS .038 -.072 .282 
TQS .086 -.003 .488* TQS .211 .131 .494* 
*p<.05 **p<.01 
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Chapter VI: Discussion 
To answer the research question 1, there was no statistical difference observed in the 
participants’ comprehension levels according to different notetaking languages. When the 
participants took notes in their L1 (Korean) for the lecture delivered in L2 (English), their 
understanding of the main ideas and details was not different from when they took notes in L2 
(English). This demonstrates us that the participants’ level of understanding of the English 
listening is considered the same regardless of the language they used for notetaking, and thus that 
two functions of notetaking, encoding function and external storage function, suggested by Di 
Vesta and Gray (1972), were exhibited equally in both L1 and L2 notetaking to facilitate 
listening comprehension. Therefore, it is concluded that notetaking languages do not affect the 
comprehension level. However, it has a slight difference in their descriptive statistics. Figure 5 
shows a comparison of the mean of comprehension test scores (GQS, LQS, and TQS) between 
L1 and L2. Although these differences in the mean are not statistically noticeable, they are worth 
noticing because all the means of L2 notes are greater than the corresponding means of L1.  
 
 
Figure 5. A comparison of the mean of comprehension test scores between L1 and L2. 
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To answer the research question 2, there was also no statistical difference observed in the 
quality of the participants’ notes according to different notetaking languages. It can be said that 
when the participants took notes in their L1 (Korean) and in L2 (English), the quality of their 
notes remained in the same range in terms of how many words they wrote down, how many 
proposition units they took, and how many answerable clues they wrote in their notes were not 
significantly different. This demonstrates us that regardless of the language they used for 
notetaking, the participants’ notes were considered to have the same quality when it comes to the 
number of total words written, the number of propositional units written, and the number of 
questions they could answer from their notes. Therefore, it is concluded that notetaking 
languages do not generate different notes quality. However, it has a slight difference in their 
descriptive statistics. Figure 6 shows a comparison of the mean of notes quality indexes (WCS, 
PUS, and TAS) between L1 and L2. Although these differences in the mean are not statistically 
noticeable, they are worth noticing because all the means of L2 notes are greater than the 
corresponding means of L1. This conflicts with what Babier and Piolat (2005) mentioned in their 
study. It is said in their study that L1 notetaking was faster than L2 notetaking, which implies the 
more number of words could be written when they take notes in L1. However, in the current 
study, the mean of WCS is greater in L2 than L1 (see Figure 6). Furthermore, if notetaking rates 
are calculated by the number of words per minutes (w/m), by dividing WCS by the length of the 
lecture, the mean of the notetaking rate is 11.0 in L1 notes and 12.3 in L2 notes, which still 
makes the rate of L2 notes faster, contradicting Barbier and Piolat’s (2005) results. This 
contradiction can be attributed to the different classification of the languages used in these 
studies. In fact, in Barbier and Piolat’s (2005) study, L1 was French and L2 was English, both of 
which use the same alphabets and belong to the Indo-European languages (Simons & Charles, 
49 
2018; Hammarström, Forkel, & Haspelmath, 2018), Thereby, they have a lot of linguistic 
overlaps, which could be why L1 notetaking was faster than L2 notetaking in Barbier and 
Piolat’s (2005) results. On the contrary, in the current study, L1 was Korean and L2 was English, 
each of which uses two different written characters and are classified in two different language 
families; Korean is classified as a member of the Koreanic language family, while English and 
French are both included in the Indo-European languages (Simons & Charles, 2018; 
Hammarström et al., 2018). The fact that Korean and English are linguistically very different 
languages themselves, could be a reason why advanced learners’ L2 notetaking was faster than 
L1 notetaking in this study. This may intrigue further studies which deal with how different 
orthography or different language family of L1 and L2 would affect learners’ notetaking. 
 
Figure 6. A comparison of the mean of notes quality indexes between L1 and L2. 
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all undergraduate and graduate student in the English medium university. They were all assumed 
to have a higher-intermediate or advance level of English proficiency, in which learners are 
thought to be cognitively skilled enough in processing languages. In other words, by having 
faster coding process than lower level English learners, the participants could have been able to 
receive language input and save them in their comprehension and memory devices easily 
regardless of whether it was L1 or L2 language input.  
Another reason why there was no statistical difference in the research question 1 and the 
research question 2 could be found in the participants’ pre-existing notetaking patterns. In figure 
3, nearly 75% of all the participants (14 people out of 20) responded that 80% or more of their 
notes are taken in English, and only 20% or less of their notes are taken in Korean. This means 
that they are already taking notes in English a lot in their lives and have been used to it. Because 
they usually take notes mostly in English, they are proficient enough in codeswitching between 
two languages. 
To answer the research question 3.1 which delves into L1 notes, a positive correlation 
was observed in two sets of research variables. Firstly, WCS and PUS were highly correlated. 
This means that the more words a student wrote, the more propositional information they 
obtained from the lecture, and the less words they wrote, the less propositional information they 
obtained. Since their correlation is very high, making a prediction is possible in both directions: 
(1) to predict the total number of words from the number of propositional units and (2) to predict 
the number of propositional units from the total number of words. Now that it is usually easier 
for teachers to see at a glance how many words their students wrote in their notes than to see 
how many propositional units they wrote, this correlation would be used more frequently in the 
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direction of the latter. Hence, WCS would be a useful index in which teachers can see to what 
extent the students got propositional ideas from the listening. 
In addition, when the variables of comprehension levels (GQS, LQS, and TQS) were 
added to notes quality variables (WCS, PUS, and TAS) in the correlation, we could see that TAS 
was associated with TQS. This means if a student wrote something in their note which could be 
useful in answering comprehension questions, then the students were likely to get high scores in 
the overall comprehension test. This might sound natural correlations, but actually it is not, 
because the situations can happen where students wrote some information related to a question in 
their note but got the question wrong maybe because they didn’t realize they had written 
something about the question or maybe because they misinterpreted their own note and didn’t 
connect the notes to the corresponding questions. Therefore, a proper interpretation of the 
correlation between TAS and TQS would be that note-takers consistently reflected and 
recognized what they wrote in their notes and what they answered in the test.  
On the other hand, to answer the research question 3.2 which probes L2 notes, a positive 
correlation was observed in five sets of research variables. To begin with, all three note quality 
indexes WCS, PUS, and TAS were correlated each other. This indicates that a) the more (less) 
words a student wrote, the more (less) propositional information they obtained from the lecture 
and vice versa, b) the more (less) propositional information the wrote, the more (less) questions 
are answerable from the notes and vice versa, and c) the more (less) words a student wrote, the 
more (less) questions are answerable from the notes and vice versa. Since all three are correlated, 
it can be said that more number of words mean more number of propositional units and more 
number of useful notes. In addition, among the three, WCS would be the most useful and hands-
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on index that teachers can use to predict the other PUS and TAS for the notes quality because it 
is considerably easier to read than the other two.  
Additionally, when the variables of comprehension levels (GQS, LQS, and TQS) were 
added to notes quality variables (WCS, PUS, and TAS) in the correlation, it was shown that TAS 
was associated with GQS and also with TQS. This indicates that if a student took notes that 
could be helpful in answering global questions, he or she would get the global questions right 
and also get high scores in total questions. In other words, when students take notes related to 
understanding main ideas which are helpful in answering global questions, they are likely to 
recognize them and get higher scores on global questions and on the comprehension test in 
general. 
By the research question 3.1 and 3.2, we could know that there are more associations 
between notes qualities when the notetaking language and the listening language are identical. 
Then the reason why there were more correlations observed between variables in L2 notes could 
be found in the characteristics of L2 notes; there were more verbatim notes in L2 notes when the 
language spoken in the listening and the language for notetaking are the same, than in L1 notes 
when the spoken language and notetaking language were different. This was observed by the 
researcher of this study as she examined the participants’ notes by all hand-counting. Although 
the current study did not examine or record separately about verbatim notes in L1 notes and L2 
notes, it is supported by Koren’s (1997) study in which she analyzed the students’ L1 notes taken 
from lectures delivered in L2. She found that L2 notes have more verbatim notes than L1 notes 
in her study. She also claimed that when the students took notes in L1 while listening to lectures 
in L2, they simplified complex syntactic structures and gave a variety of translations of a word in 
cases where there was a large choice in the target language (Koren, 1997). In the present study as 
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well, it was witnessed that L1 notes contained simpler structures than the original structures, and 
more variety of lexical use were noticed in L1 notes. The reason may be because when they take 
notes in L1 they had to be involved in more chains of processes such as transferring meanings 
they understood and representing in a different form of a language. This then would lead to the 
findings of this study that there was a weak or no correlation among notes quality indexes (WCS, 
PUS, and TAS) in L1 notes. On the other hand, taking notes in the same language (L2) means 
that L2 notes are automatically done verbatim with more of the same structures and lexical items, 
which leads to more contents of notes shared between indexes (WCS, PUS, and TAS), and thus 
those note indexes and research variables are more connected each other. 
Then people could naturally expect that if the notes contain more verbatim notes (L2 
notes), specific information or details of the lecture could be found more easily because the 
verbatim notes have the exactly same words as used originally in the listening. On the contrary, it 
could also be expected that if the notes are translated (L1 notes), general ideas and conceptual 
questions of the lecture could be understood more easily because the translated notes have gone 
through an additional level of understanding process during the translation step. This expectation 
was actually observed by Mueller and Oppenheimer (2014) and Koren (1997). They stated that 
participants with more verbatim transcriptions of lecture content in their notes showed poorer 
performance on conceptual questions of the lecture because they were only involved in shallower 
processing and less reframing of the information. Koren (1997) also claimed that L1 notes which 
go through additional translation stage reflect more on students’ understanding of the main ideas 
and that L2 verbatim notes are done automatically without comprehension. Interestingly enough, 
however, in the current study, any notes quality of L2 notes, which were done more verbatim, 
was not correlated with LQS. Rather, one of the notes quality indexes in L2 notes was turned out 
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to be correlated with the GQS. Also, the mean of GQS was slightly higher in L2 notes than in L1 
notes (see Figure 5) although the difference was too small to be statistically significant. Since 
there was no association found between notes quality indexes of L2 notes and LQS but there was 
one with GQS in the present study, it could be speculated that there is not yet a conclusive result.  
At this point, it is worth to have further discussion on the correlation between TQS and 
TAS. As shown in Table 11, TAS and TQS are related in both L1 and L2 notes. It means the 
more useful notes a student wrote, the higher score the student got in the comprehension test. In 
other words, if a student wrote useful notes that could be used to answer the questions in the 
comprehension test, the student would choose the right answer to the questions. Conversely, if a 
student did not take useful notes, the student would choose the wrong answer to the questions, 
because the student did not have reference to use in answering the questions. However, as you 
see in Table 12 below, there were many unmatching results observed between TQS and TAS in 
each participant’s response to the question items. For example, in Participant 1 (P1)’s response to 
Question item 3 (Q3) in Lecture 1, she chose the right answer to the question (O in TQS) 
although she did not write anything useful to answer it right in her note (X in TAS); Conversely, 
in her response to Q8 in Lecture 1, although she took notes that could have been useful to choose 
the right option (O in TAS), she got the wrong answer (X in TQS). The number of these 
unmatching pairs between TQS and TAS was not much different between L1 and L2 notes: there 
were 40 unmatching pairs occurred when the participants took notes in L1 (indicated with the 
blue shaded cells in Table 12) and 41 unmatching pairs happened when they took notes in L2 
(indicated with the red shaded cells in Table 12). In total, 81 unmatching pairs between TQS and 
TAS were observed out of entire 320 pairs of question items responded. This means that most 
responses (239 out of 320 items, 75%) showed consistency in TQS and TAS, the rest of 81 
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unmatching items (25%) do not tell if the note takers were conscious or unconscious of the notes 
or of the questions, or even comprehended the part of the lecture. Therefore, we could say that it 
is sure there is some relationship between TQS and TAS because there were moderate 
correlations between them in Table 11. However, we could also say that it is not sure if having 
notes that potentially include a test answer causes someone to answer the question correctly, 
because it is impossible to recognize the participants’ cognition or intention behind the notes 
written. This may question TAS as competent notes quality index. As we noted in the previous 
Literature review chapter, it has been used in previous literatures (Dunkel, 1988; Hartley & 
Cameron, 1967; Hartley & Marshall, 1974; Tsai, 2004) as one of the indexes for the quality of 
notes. It would be necessary to consider the use of TAS as a good reflection of the quality of 
learners’ notes and comprehension.   
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Table 12 
Unmatching Pairs of TAS and TQS 
  Lecture 1 Lecture 2   
  Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Scr. U 
P1 TQS ○ ○ ○ ○ ○ ○ ○ × × ○ ○ ○ ○ ○ × ○ 13 
6 
TAS ○ ○ × ○ ○ ○ × ○ ○ ○ ○ ○ × ○ × × 11 
P2 TQS × ○ × × ○ ○ × × × ○ ○ ○ × × × ○ 7 
5 
TAS ○ ○ × ○ ○ ○ × × ○ ○ ○ ○ ○ × × × 10 
P3 TQS ○ ○ × ○ ○ ○ × × ○ ○ ○ ○ × × × × 9 
0 
TAS ○ ○ × ○ ○ ○ × × ○ ○ ○ ○ × × × × 9 
P4 TQS ○ ○ ○ ○ × ○ × × ○ ○ ○ ○ × ○ × ○ 11 
4 
TAS ○ ○ × ○ × ○ × ○ ○ ○ ○ ○ × × × × 9 
P5 TQS ○ ○ × × × ○ ○ × × ○ ○ × × × ○ ○ 8 
6 
TAS ○ ○ × ○ × ○ ○ × × ○ ○ ○ ○ ○ × × 10 
P6 TQS × ○ ○ × ○ ○ × ○ × ○ ○ ○ ○ × × ○ 10 
5 
TAS ○ ○ × × ○ × × ○ × ○ ○ ○ × × × × 7 
P7 TQS × ○ ○ ○ × ○ × ○ ○ ○ ○ ○ × × ○ × 10 
3 
TAS ○ ○ × ○ ○ ○ × ○ ○ ○ ○ ○ × × ○ × 11 
P8 TQS ○ ○ ○ ○ × ○ × ○ ○ ○ × × × × × ○ 9 
6 
TAS ○ × × ○ × ○ × ○ × × ○ × × × × × 5 
P9 TQS ○ ○ × ○ ○ ○ ○ × × ○ ○ ○ × × × × 9 
4 
TAS ○ ○ × ○ ○ × × × × ○ ○ × × ○ × × 10 
P10 TQS ○ × × ○ × × × × × × ○ ○ × ○ × × 5 
2 
TAS ○ × × ○ × ○ × × × × ○ ○ × ○ × ○ 7 
P11 TQS ○ ○ ○ ○ ○ ○ × ○ × ○ ○ ○ × ○ × ○ 12 
2 
TAS ○ ○ × ○ ○ ○ × ○ × ○ ○ ○ × ○ × × 10 
P12 TQS × × × ○ ○ ○ ○ × ○ ○ × ○ × × × × 7 
6 
TAS ○ × × × × ○ × × × × × ○ × × × × 3 
P13 TQS ○ ○ ○ ○ ○ ○ ○ ○ × ○ × ○ ○ × × ○ 12 
4 
TAS ○ ○ × ○ ○ ○ ○ ○ × ○ ○ ○ × × ○ ○ 12 
P14 TQS ○ ○ × × ○ ○ × × × ○ ○ ○ ○ × × ○ 9 
3 
TAS ○ ○ × × ○ ○ × ○ × ○ ○ ○ × × × × 8 
P15 TQS × ○ × × ○ ○ ○ × × × ○ ○ ○ × × ○ 8 
2 
TAS × ○ × × ○ ○ × × × × ○ ○ ○ × × × 6 
P16 TQS × ○ × × × ○ × ○ ○ ○ × × ○ × × × 6 
7 
TAS ○ ○ ○ ○ ○ ○ × ○ ○ ○ ○ ○ × × × × 11 
P17 TQS × ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ × × ○ × × 11 
2 
TAS ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ × ○ × × 13 
P18 TQS ○ ○ × ○ ○ × × ○ × ○ ○ × × × × ○ 8 
3 
TAS ○ ○ × ○ × × × ○ × × ○ × × × × × 5 
P19 TQS ○ × × × × ○ ○ ○ ○ ○ × ○ × × × ○ 8 
5 
TAS ○ × ○ × ○ ○ × ○ × ○ ○ ○ × × × ○ 9 
P20 TQS ○ ○ ○ × ○ ○ ○ ○ × ○ × × ○ × × × 9 
6 
TAS ○ ○ × × ○ ○ ○ ○ × × ○ ○ × × ○ × 9 
Note. Q: Question; P: participant; Scr.: Score; U: the number of unmatching pairs; Blue shaded cells: 
unmatching pairs in L1 notetaking; Red shaded cells: unmatching pairs in L2 notetaking.  
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Implications for Second Language Teachers 
The results of this study may have different implications to teachers with different 
purposes they have with notetaking in class. In other words, depending on how teachers want to 
use notetaking in class, they may or may not ask their students to take notes in L1 or L2. For 
those teachers who want to use notetaking as a personal aid for students to lessen their cognitive 
load and to assist their individual comprehension, the results of this study implies that whichever 
language students use for notetaking is not important. Since the evidence in this study shows that 
there was no difference in their comprehension levels or in the quality of their notes, taking notes 
in L1 or L2 does not seem matter as long as their notetaking helps their cognitive process and 
lessen their brain work. Koren (1997) also pointed out that using L1 in notetaking is not a bad 
strategy if the aim is for notetakers to understand and keep the material privately for a future 
recall such as test preparation. In the results of her study, most of the students who took notes 
only in L1 successfully passed the examination that tested students’ knowledge on the content 
delivered in L2, which means that the translated notes (L1 notes) served the students well 
(Koren, 1997). Therefore, if you are a teacher who only wants your students to take notes for 
their personal purposes and if the notes are not going to be reviewed by teachers for the purpose 
of checking their comprehension or teaching notetaking, you would not need to ask them to take 
notes only in English. 
However, for those students who are engaged in the English learning environment and 
those teachers who want use notetaking as an extension of their language learning process, it 
would still matter for them to practice notetaking in the target language that they are learning. In 
language learning, different language skills cannot be developed separately. By going through a 
serious of steps from perceiving language input (listening or reading), then processing 
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information, understanding and representing meanings, and finally to producing language output 
(notetaking or writing), learners can develop their language skills in an integrated way. By 
practicing taking notes in L2, students would be able to facilitate faster language processing and 
promote improvements in their language proficiency across the language skills. Therefore, if you 
are a teacher who want to use notetaking as a way of improving language among all the four 
skills, you would want to encourage your students to practice notetaking only in English. 
Additionally, one more important discovery made in this study is that L2 notes can 
provide more information to teachers, which in turn allows teachers to give more helpful 
feedback to their students. The evidence in this study shows that L2 notes had more correlation 
with other research variables in this study. This means that notes written in English allow 
teachers to predict more about their students’ comprehension levels as well as the quality of the 
notes. Moreover, for teachers, students’ L2 notes could be a good realization of what they have 
in mind during the listening. Since understanding is not something that we can see visually, it is 
hard to know what is going on with students or whether they get it or not. By reviewing students’ 
notes however, you can not only see where they have missed in the lecture but also provide good 
feedback on how they can improve in listening. 
Besides, when teachers let their students to take notes in L2, they can make a good use of 
WCS in estimating the quality of students’ notes. When teachers want to know if the students 
took good notes or bad notes, there are three indexes they can use for notes quality; WCS, PUS, 
and TAS. Among those three indexes, it is the easiest and simplest for teacher count the number 
of words than to count the other two. Since those three indexes are correlated in L2 notes, 
teachers can estimate the overall quality of notes by taking advantage of WCS. 
59 
To conclude, it is important for teachers to think about for what purpose they are going to 
use notetaking in class when they decide whether or not to allow L1 notetaking or L2 notetaking. 
If you as a teacher want to use notetaking merely as a student’s personal assistance in their 
language understanding, you would let your students to choose any language they want for 
notetaking. On the other hand, if you want to use notetaking as an extended method of language 
learning and so they practice and improve their language skills, you would ask your students to 
take note in L2. Additionally, looking at the L2 notes allows teachers to get more meaningful 
information about students’ mental representation of comprehension while listening. Likewise, 
when notes are taken in L2, WCS can function as the most useful index for the quality of 
students’ notes.  
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Chapter VII: Limitations and Future Studies 
Unintended Variables of the Participants 
One of the limitations of this study is that the results of this study may have been 
influenced by unintended variables such as learner characteristics (language proficiency, length 
of being exposed to English-speaking environment, or experience of notetaking training). As a 
common limitation of an experiential study, all the learner variables are unable to be controlled 
perfectly. One of them in this study is the participants’ various length of stay in English-speaking 
countries. The participants were all enrolled students in a university in the United Stated and 
thereby were assumed to be in the same range of English proficiency of higher-intermediate to 
advanced. However, according to the background information survey, it turned out that the 
length of them being exposed to an English-speaking country was in a wide range – from 4 
months to more than 7 years (see Figure 2). It was thought that it would make a big difference 
between participants’ notetaking patterns as well as their English listening skills, which also 
would affect the study results. Therefore, there was an attempt in this study to resolve this 
limitation, which was to rerun the statistical analysis with those outliers removed from the data. 
Although the participants were recruited to be a homogeneous group in their English level, some 
individual factors that might have affected their various English levels were not considered 
effectively. 
Lack of Inter- or Intra-rater reliability 
There was a lack of inter- or intra-rater reliability with regard to scoring PUS and TAS. 
Since there was no second rater employed in data coding process, it is acknowledged that there 
was no one who could review the data coding process or whose results could be compared to 
those of the researcher. Additionally, although the researcher tried to keep consistency in 
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handling the data, abiding by the objective standards of analyzing PUS and TAS, it cannot be 
denied that there is a possibility that the data might not have been processed reliably because the 
researcher is also a human being. If the researcher had recruited a second rater to count PUS and 
TAS and done an inter-rater reliability check, or if the researcher had counted them twice and 
done an intra-reliability check, this issue would have been resolved.    
All Hand-counting of Data Coding Process  
It is also one of the limitations of this study that it took a long time to analyze and code 
the data set. Although the data coding process was a straightforward and objective work with 
clear standards, it was very time-consuming in that all the data set of the participants was hand 
counted except total words count of the notes. In particular, counting propositional units in the 
participants notes was the most time-consuming. Although there is free software called CPIDR 
that automatically counts propositional units, it cannot be used in this study because it is only 
applicable with English notes. Therefore, all L1 and L2 notes were analyzed by hand count for a 
consistent approach. This would make it undoable to replicate the current study with more 
numbers of participants. 
Experiential Setting of the Study 
Moreover, this study was done as an experiential study in an unnatural setting in which 
the participants were asked to take note only in Korean (L1) while listening to English (L2) 
lectures. This situation would definitely not be happening in their real life. Honestly, some 
participants showed their unfamiliarity of taking notes only in Korean, and someone even 
complained about it. This affective aspect may also have influenced their act of note-taking 
during this study.  
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Order Effect Caused by Different Difficulty Levels of the Lectures 
Another limitation of this study is related to the level of those two lectures used. When 
they were chosen by the researcher, they were very carefully selected in the researcher’s effort to 
maintain the same difficulty level between them, which would prevent the order effect that 
otherwise could be caused when two lectures with different levels are played in different orders. 
According to Vocabulary Profile from Compleat Lexical Tutor, however, it turned out that the 
difficulty levels of those two lectures showed a slight gap in terms of AWL vocabulary content. 
As shown in Table 2, it was only the length, words count, Flesch readability levels that were 
taken into consideration to judge the difficulty levels, all of which showed that two lectures had 
the same difficulty level. However, it was later suggested to check those lectures with 
Vocabulary Profile tests using Compleat Lexical Tutor. According to the Vocabulary Profile test, 
the first lecture contained 4.67% of vocabulary from AWL and the second lecture had 9.59% of 
vocabulary from AWL (see Table 13 for the entire Vocabulary Profile conducted from Compleat 
Lexical Tutor). This indicates that those two lectures actually had different levels, with the 
second lecture being slightly more difficult, which affected the results of this study. If this study 
was replicated with the lectures played in different orders, it may cause the order effect. 
Table 13  
Vocabulary Profile from Compleat Lexical Tutor of Two Lectures 
 
Vocabulary Profile 
(Compleat Lexical Tutor) 
1st lecture 
Percent 
2nd lecture 
Percent 
      K1 Words (1-1000) 
      K2 Words (1001-2000) 
      AWL Words 
      Off-List Words 
80.21% 
4.24% 
4.67% 
10.88% 
77.30% 
3.89% 
9.59% 
9.21% 
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Further Studies 
For further studies, it is suggested to recruit more numbers of participants and do a 
multiple regression analysis, which would help us understand which combinations of the notes 
quality indexes would best explain the level of comprehension of the learners. In this study, 20 
participants were not considered as enough sample size to carry out a multiple regression 
analysis, which was the original intention of this study to model Dunkel’s (1988) study where a 
multiple regression analysis was done. If replicated with enough number of participants, it would 
be not only possible to do a regression analysis but also be more likely to have normal 
distribution of the samples and carry out parametric statistics analysis such as paired-sample t-
test and Pearson correlation, instead of nonparametric statistics of Wilcoxon Signed-ranks test 
and Spearman’s rho correlation. Then we would be able to appreciate a more precise picture of 
how notetaking languages affect learners’ listening comprehension and their quality of notes. 
In addition, further researches can be done with different levels of English proficiency. 
This study is done with the participants with higher-intermediate or advanced level of English 
proficiency. However, if it is done with lower level participants, they may show different 
listening strategies, different use of notetaking languages, or different cognitive process in 
listening, which would bring different results and more intriguing discussions regarding the 
effect of notetaking languages on listening comprehension and the quality of notes.  
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Appendix C: Background Survey 
 Participant Number: 1 
General Background Information 
 
The following questions are asked in order to gather general information of the participant. By 
knowing this information, the researcher could better understand the participants, which would 
lead to the precise and credible analysis of your responses to this study.  
 
1. What is your gender?       Male / Female 
 
 
2. How old are you?            Age ____________ 
 
 
3. How long have you stayed in English-speaking countries?  
 
 _______ year(s) _______ month(s) 
 
4. What is your academic background? (What is your field of study?) 
 
 
5. How do you think of your note-taking pattern when you listen to English lecture? Please 
check where you belong to. 
 
Korean 
100% 
Korean 
90% 
Korean 
80% 
Korean 
70% 
Korean 
60% 
Korean 
50% 
Korean 
40% 
Korean 
30% 
Korean 
20% 
Korean 
10% 
Korean 
0% 
 
 
          
English 
0% 
English 
10% 
English 
20% 
English 
30% 
English 
40% 
English 
50% 
English 
60% 
English 
70% 
English 
80% 
English 
90% 
English 
100% 
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Appendix D: Transcript of the First Lecture 
 
Lecture title: Human Emotion 6.3: Emotion Behavior III (Touch) 
Length: 12 minutes 42 seconds (3:20-16:2) 
Speed: 163.1 words/min 
Readability Statistics: 
Counts  
      Words 
      Characters 
      Paragraphs 
      Sentences 
2,072 
9,927 
9 
91 
Averages  
      Sentences per Paragraph 
      Words per Sentence 
      Characters per Word 
10.1 
22.7 
4.6 
Readability  
      Flesch Reading ease 
      Flesch-Kincaid Grade Level 
54.9 
11.2 
Vocabulary Profile 
(Compleat Lexical Tutor) 
 
      K1 Words (1-1000) 
      K2 Words (1001-2000) 
      AWL Words 
      Off-List Words 
80.21% 
4.24% 
4.67% 
10.88% 
 
Original Source URL: https://www.youtube.com/watch?v=HqEG2USh-
J4&index=18&list=PLh9mgdi4rNewieO9Dsj-OhNBC9bF4FoRp 
 
So let’s start with the ways in which touch actually feels good for us. So here we know 
that touch is actually rewarding for us. And there’s a few ways in which is, is actually this 
rewarding. So, one of them is that it actually stimulates the activity in brain regions, such as the 
orbitofrontal cortex that has been scientifically demonstrated to be associated with the encoding 
of reward value. And greater activity in the OFC is associated with people self-reporting feeling 
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more pleasant, um, and, and, a sense of reward. So touch actually gets your brain activated to 
feel good. 
Related to this, umm, studies have found that when you touch someone on the arm with 
the velvety cloth, something as simple as that, or a light hair brush that it also activates or 
triggers increases the activity in the orbitofrontal cortex as well. So touch is rewarding in a very 
primitive biological sense that it activates neuro regions, that are, were sort of built and hard-
wired with to tell us when something’s rewarding or with something feels good.  
Touch is also soothing, so it helps us sort of decrease stress. It helps us calm down. And 
in what ways can touch actually be soothing? So as you see here, umm, touch is soothing, insofar 
as it relates to changes on hormones that are related to our sense of stress or sense of love and 
connection. So, cortisol is something that we’ve all probably heard of, and has been thought of as 
the stress hormone. So cortisol is associated with increased reports of feeling negative effects as 
well as feeling stress.  
By contrast of oxytocin, and this has gained a lot of popular media attention, and it’s 
thought of as the quote love hormone. So had it been associated with feelings of love, trust, and 
closeness with other people. How does touch relate to cortisol and oxytocin? Well, we actually 
find that when people underwent a 15-minute Swedish massage, umm, and during the massage, 
they drew blood while receiving this massage they found that, even though you are having blood 
drown, by simply going through a 15-minute massage, you see increases in this hormone levels, 
umm particularly oxytocin, yet you see a decreases in cortisol. So you see spikes up in a love 
hormone and spikes down in the stress hormone. 
Touch is also soothing in other ways. So here we turn to a different brain region called 
Amygdala. So the amygdala is located deep within the medial-temporal lobes of the brain. And 
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activation in this brain region of the amygdala is associated with stress and negative emotional 
responses. Again, um, let’s look at the study here, that was associated with touch between two 
people. Um, this is one of my favorite studies by Jim Coun, who looked at individuals who were 
waiting electric shock while they were in fMRI scanner. So the participants were 16 married 
women, who came to the scanner, and in the scanner, they were in one of three conditions. They 
were alone by themselves all alone in the scanner, they had a stranger holding their hand while 
they were in the scanner, and they had, or, or they had their husband holding their hand in the 
scanner. And what they actually found is that having someone hold your hand decreased your 
activity in the amygdala, more so than having no one hold your hand. So the, having someones 
literally hold your hand, decreases the activity in this brain region associated with emotional 
arouse and sometimes stress. And this was particularly the case for someone close to you. So the 
husband hand holding was the one that was associated with the least amygdala reactivity 
compared to all conditions. So when we think of the Beatles’ song we talked about at the 
beginning of today of “I wanna hold your hand”, well there’s a lot of good reasons to hold 
someone’s hand. It actually decreases your stress response to a variety of things, ah, in the 
scanner when you’re receiving electric shock and can imagine in everyday life to helping you 
sort of combat and overcome daily life stressors.  
Okay, so, we also see in infants that touch actually helps them overcome this very painful 
procedure. So when infants are young, they do this extremely painful procedure for sampling 
blood. So that infants, um, while they sort of cut their foot in a way to get this blood sample, they 
studied this by having infants who are either held or touched by their mother during this 
procedure versus those who are not held or touched by their mother. And they found that infants 
who were touched by their mother cried 62 % less. They showed a decrease in the amount of 
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grimacing in their face by 65 % and they also exhibited a lower heart rate during this procedure. 
So touch also leads to better pain toleration even in extremely young infants.  
So now we are gonna turn to the way in which touch also increases cooperation. So here, 
we find fascinatingly, a study that demonstrate how touch promotes bonding and cooperation in 
groups. So in this study, participants were asked to sign a petition supporting a local issue. Those 
who were touched, um, by the person asking him to sign a petition, ah, petition, um had a higher 
rate, in which, say, actually signed on, so 81% of people signed a petition who were touched, 
versus 55% who signed it when they weren’t touched. Um, another study looked at cooperation, 
having people play what’s called Prisoner’s Dilemma game. And in this game, they can either 
cooperate or compete with the fellow player. And the experimenter who, ah, in, in the condition 
the experimenter either touch them on the back, or didn’t before the game started. And those 
participants are actually just simply touched on the back. That’s it. Just a little touch on the back 
by the experimenter, somehow that profoundly translated into cooperating more on a completely 
unrelated game. There’s also been an additional work on trusting cooperation by Dr. Countner, 
who’s looked at touch among NBA, ah, basketball players, and found that basketball players 
who actually touch each other more sort of pats on the back, things of that sort actually tend to 
show better performance in a competitive game situation. So touch seems to increase and foster 
cooperation among groups of people working towards a common goal, as well as cooperation 
with unknown people, so playing a game with someone you don’t know that you can cooperate 
or compete with, or signing a petition with someone you don’t know. So touch is sort of the 
fabric that brings us together as a society and helps us cooperate. It’s pretty amazing what 
powerful things touch can do.  
77 
Finally, I wanna talk to you about a really fun research that shows that just simply 
touching someone’s forearm, just like this, that you can reliably communicate distinct emotions. 
Wild, right? That without telling you how I’m feeling I can pat your arm or do a different variety 
of gestures, and you will be able to pick up on what emotion I’m signaling to you. So this is the 
study that gained wide spread attention you can see in the New York Times where they say “A 
simple five-second touch can convey specific emotions.” So I’ll show you what the study looked 
like. So here’s the testing room. So in this testing room, there were two strangers who were 
asked to sit down in the room across from each other. And, as they sat down, there was a black 
curtain that was drawn in between them, so that they couldn’t see each other, but there was an 
opening here, where they could slip their arm under. So one of the participants, who was the 
Touchee, was asked to extend his arm under the curtain, so that all this person could see was the, 
the arm of the touchee. Then this second person, referred to as the Toucher, was asked to think 
about how you want to communicate the emotions. That touches can take any form, and last as 
long as you think they need to. Try to be expressive and as, as possible in your touch. So, what 
happened is that the toucher was asked to, um, well there’s the, let’s see, how to put this, so the 
touch, one person put their arm under the curtain, who was the, um, toucher, and then the 
touchee was asked to sort of rate what emotions is this person expressing. So in other words, it’s 
two strangers sitting across from one another separated by a black curtain, and the encoder, so to 
speak, touches the arm of the decoder to express an emotion. So one person puts their arm under 
the curtain, and the other person sees the arm and asked to try to guess what that person is trying 
to convey. Right? So, when they were asked simply by looking at the arm, and someone 
touching it, what emotion were they trying to convey, you find powerful results, that people are 
able to not only convey an emotion through a touch but also pick up what that emotion is, one 
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another person is simply touching their forearm. And so, what you find is people were given a 
variety of emotions to convey, ah, and also to tried to perceive. So these included negative 
emotions like anger, fear, disgust, and sadness, as well as more complex positive emotions like 
love, gratitude, and awe. And what do we’ve found? Really quite fascinating. So when they were 
asked to select which emotion was being expressed by the touch, then they have a variety of 
different list of emotions, anger, fear, disgust, love, sympathy, gratitude, embarrassment, pride, 
envy, etc., when this person was asked to say what was even being expressed, they were able to 
profoundly and reliably find touch to communicate distinctive emotions. So touch communicates 
at least six emotions, including anger, fear, disgust, love, sympathy, and gratitude. And often 
some of the behavioral profiles you see associated with these touches are as follows. So people 
would communicate touch on the forearms by, kind of doing it trembling movement on the 
forearm, or they would, um, communicate love by simply, gently stroking the forearm of the 
other person, or gratitude by shaking their hand. So we can convey emotions like gratitude, 
simply by touching someone’s forearm if you can believe that. Um, at the same time it doesn’t 
communicate all the emotions, so, touching the forearm alone couldn’t communicate more 
cognitively complex self-focused emotions like embarrassment, envy or pride. But, my god, like, 
the fact that we can communicate touch simply by contacting another person’s arm, without 
seeing anything in their face, without ear hearing any vocalizations, is a profound example of the 
role of touch in communicating, you know, our everyday sentiments and feelings.  
We’ve also found our own work, when we’ve looked at touch and sort of clinical or 
emotional disorders that not all touches are alike. So in work, um, some my colleagues Pophif, 
Dr. Countner and Mentaio Per sa, we wanted to understand whether people who are 
characterized by heightened positive emotionality, so this is a clinical phenomenon of mania. 
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Whether they perceived touches using the same paradigm in the same way. Or whether people 
diagnosed are prone to emotional difficulties actually perceived touches differently. And what 
we’ve found is that people who have the history of mania or maybe prone to experiencing mania, 
um, almost have this kind of rose color classes in the way that they perceive touches from 
another person. So they’re more likely to experience emotions, ah, conveyed by the touches as 
positive, um, and they’re less likely to experience negative touches as negative. So they felt more 
positive across all touches and less negative across all touches. And they were more likely to 
attribute, sort of, um, positive emotions even to negative touches like anger or fear. So although 
touch reliably communicates emotions across most people, we also wanna think about the role of 
individual differences of people with the history of mania, depression and anxiety, for whom 
communicating emotions be it touch, maybe slightly alter or different. And this is something 
we’ll return to when we get to, um, the module later in the course, where we talk about emotion 
and psychopathology. 
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Appendix E: Transcript of the Second Lecture 
 
Lecture title: Human Emotion 15.3: Emotion Development III (Aging) 
Length: 12 minutes 3 seconds (1:10-13:13) 
Speed: 173.7 words/min 
Readability Statistics: 
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Original Source URL: https://www.youtube.com/watch?v=ZrHGPv9G-
AQ&list=PLh9mgdi4rNewieO9Dsj-OhNBC9bF4FoRp&index=45 
 
So let’s start first with one of the most ground-breaking theories, that’s informed how we 
think about the development of our emotional self and identity as we age, the Socioemotional 
Selectivity Theory, or SST theory. So this is the theory that was put forth, um, predominantly by 
Dr. Laura Carstensen from Stanford University, along with colleagues Derek Issacowitz and 
Susan Charles. So nothing is more familiar and scary than human aging that we would argue. Yet 
exactly how does the perception of time passing as humans, and the relationship to our really 
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time-limited existence on this planet influence our emotions. So Carstensen and colleagues argue 
that the approach of endings, including our life, is associated with the heightened emphasis on 
feelings and emotions states, so they argue that we really ought to take time seriously. And in 
particular in her theory, the SST theory, she said that humans are uniquely able to monitor time, 
both consciously and subconsciously. She says that we set these emotional goals in this temporal 
contexts. We always think about how we want to feel and how we should feel, with an idea of 
what time frame we are in. So we think of aging and old adults. She’s found and old adults 
actually become more selective about social networks. So they spend more time with time with 
individuals with whom they have rewarding relationships. They also spend more time pursuing 
emotional satisfaction. So as we near the end of our lives, our emotional goals shift. We become 
more selective socially, and we try to spend their time more preferentially on things that are 
going to bring meaning and satisfaction.  
And see, you could think of emotional goals along two different kinds of categories. One 
is perhaps focusing on the present. So living in the moment, knowing what’s important, and 
investing in sure things, deepening your relationships and really trying to save your lives. This is 
contrastive with the different kind of to more focused which is more about preparing for the 
future. Expanding your horizons, acquiring knowledge, meeting new people, and taking 
challenges. So do we focus more on the present as we age? Or do we focus more on preparing 
for the future? Well, Carstensen and colleagues actually argue that as we age, it’s indeed 
associated with more of a focus on the present, right? And activities that are unpleasant, often not 
compelling to spend your time on, um, when, when you’re nearing the end of your lifespan, and, 
interest of noble information because of so closely intertwined future needs becomes reduced. 
And instead, when endings are prime, people focus on the present over the future. This leads 
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indeed then to different values people place on their emotion as well as life more generally. So 
how would these changes of kinds of emotions that we are going to experience as we age of 
make become more focused on the present, more than ever before. So here’s some of the core, 
ah, postulates of SST theory. First, the perception of time’s gonna influence our social and 
emotional goals. Second, our goals are gonna influence then how we process information. And 
third, then pursuing emotional goals is gonna be good for our emotion regulation.  
So, then how do emotions exactly change as we grow older? So here we’re gonna turn to 
the empirical evidence on emotion and aging to really answer the question of how and when do 
our emotions change as we grow older. So let’s turn to emotion and aging. Um, this has been a 
really interesting topic in a lot of widespread media attention. So we see articles like this in time 
saying “With age comes happiness”, right? Um so let’s say the wisdom may come with age, but 
does happiness follow suit? Some studies show that the elderly maybe more prone to depression 
and loneliness, which can lead to higher rates of unhappiness, not a surprise, but, dot, dot, dot, 
increasing more and more studies suggest that happiness may actually rise after middle age. So 
where is the data for this? Um, we can see additional, ah, outlets like New York Times also 
talking about this really exciting empirical evidence that happiness may actually come with age. 
And finally, on the BBC, there’s the headline such as people get happier as they age. Most 
people get happier as they grow older, studies on people aged up to their mid-90s suggest. 
So what is going on here in what ways and why? Can becoming older actually make us 
happier? So broken this up into three categories that I can help answer this question of how 
becoming older may actually lead to increased happiness? And the three domains here are as 
follows. We’ll go through them each. So we’ve seen increased experience of positive emotion, 
increased attention to positive stimuli, and increased ability to actually regulate our emotions, 
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right? So this is work that’s been largely carried out by Dr. Laura Carstensen and, ah, where 
she’s looked at volunteers ranging in age from 18 all the way into the mid-90s. To come and take 
part in various experiments as well as keep diaries of their emotional states. So let’s go through 
first starting with this empirical evidence that actually suggests that as we get older, we 
experience more positive emotions rather than less. And here’s one of the landmark studies. It 
was done by Carstensen and colleagues titled “Emotional experience improves with age: 
evidence based on over 10 years of experience sampling”. So here they use an experience 
sampling procedure measuring emotions 5 times a day for approximately one week, and they 
were repeated again 5 years and 10 years later. So let me show you what this looked like. So 
participants came into the lab, they completed an experience sampling protocol where they 
measured their emotion and daily lives 5 times a day, they reported the positive and negative 
emotion for over the course of a week. Then they were brought back 5 years later and again 10 
years later. And here what they did is they conducted really sophisticated statistical analysis both 
cross-sectionals as well as growth curve modeling which indicated that aging was associated 
with increase positive emotion overall, as well as they’ve found additionally greater emotional 
well-being, some people’s everyday lives, emotional experience actually does seem to increase 
with age both cross-sectionally comparing adults in different ages as well as following 
individuals across their own lifespan 5 and 10 years later. And here you can see a graph from her 
paper, where she maps positive emotional experience with increase numbers here reflecting 
greater positive emotional experiences, and here’s looking at age, 20 all the way over down to 90 
in age, and as you can see here, we see this increase sur-rise in positive emotional experience 
across lifespan.  
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Okay, so we see increase experience of positive emotions. What about the way people 
visually process our taken emotional information from the world around them? Do individuals 
who are older actually see the world through rosy color glasses, do they become, in other words, 
older and rosier? So this is really interesting work that attentional bias sees, and here if you see 
this graph here what you find is, that with researchers, researchers have compared younger to 
older adults, they find an increase attentional bias so people, sort of visual attention is more 
drawn toward or captured by positive faces compared to negative faces so you see this effect 
pronounce in older adults and younger adults, with the positive face bias score significantly 
greater than the positive bias score in yellow compared to younger adults. So we also see that 
older adults actually tend to away from negative faces as well compered to younger adults. So 
their attention is drawn towards positive stimuli and drawn away from negative stimuli. And 
older adults compared to younger adults. We also see additional work, um, by Derek Issacowitz 
and colleagues where they’ve recently compared two main methods of assessing how much 
people visually attend to and taking the world around them. To answer the question is, is there an 
age-related positivity effect in visual attention? So this including comparing what we’ve referred 
to as eye-tracking methodologies, so these are technologies used to continuously monitor the 
point of gaze and your response to standard positive, negative, and neutral images as well as you 
can see here dot probe paradigms that allowed neighbor researchers see even more directly 
assessed potential biases and patterns of attentional distribution. When they’re presented, for 
example, on a computer screen with competing emotional faces that maybe either positive or 
negative, and here indeed, they find that there is suggestive result for what they’ve called this 
positivity effect in older adults. That is, older adults actually preferentially attend that is their 
eyes sort of orient towards, positive visual information in the world around them. So some ways, 
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it seems that adults who are older not only experience more positive emotion but they actually do 
sort of see the world through more positive rosy color glasses.  
So now we’re gonna look at the idea of emotion regulation. Not only do older adults feel 
more positive, they see the world in the more positive light, but they actually have an increased 
ability to harness or regulate their emotion. So we’ve talked about adolescence having no breaks, 
it seems as if old adults have supremely refined emotional breaks, and have their increased 
ability to actually harness and regulate their emotions. So this is the work, um, done by James 
Gross, Laura Carstensen, Jeannie Tsai and another colleague looking at emotion and aging. And 
here despite popular stereotypes that older people become less emotional, first there’s little 
evidence in that. And second, Gross and colleagues decided to systematically examine across 
several examples from geographically and ethnically distinct backgrounds. Showing that 
compared with younger participants, older participants report fewer negative emotional 
experiences and grater emotional control. So indeed we see that as adults age, they exhibit 
greater emotional control. And this is led um, Urry and Gross to develop a model. What they, 
that they’ve called the SOC-ER model. So it’s a selective, selection, optimization, and 
compensation with emotion regulation model. So while you look at this graph carefully, I’m 
gonna walk you through it. So they argue that older adults select and optimize emotion 
regulation processes that take advantage of resource gains and compensate for resource losses. 
Specifically, we see in this figure that older adults receive more encouragement from others to 
get involved in positive situations represented by a larger oval size so you can see it on the top, 
right? Because they have a smaller but closer social network. So this represents what they would 
call a resource gain in older, in older age. And since older adults may also have less cognitive 
control represented by a small oval, you would expect younger adults to use more cognitive 
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reappraisal indicated by a relatively larger oval on a bottom left hand corner, um, compared older 
adults. So this is a really interesting model that highly encourage you to read more about that 
suggest and in what ways older adults are really able to become more effective emotion 
regulators by really taking the advantage of resource gains and compensating from potential 
resource losses that is cognitive kind that we see, you know, decrease over age, they make up for 
by engaging in other kinds of situations that really capitalize on their, you know, intimate and 
really selectively tuned social networks.  
So in conclusion, we’ve seen this evidence from what’s called the positivity effect when 
we think of emotion and aging, which is the, the fact that as humans get older, there is a relative 
preference for positive over negative information. So someone says if as we get older, we sort of 
tune ourselves towards positive information, and sort of back away from negative emotional 
information. And if you’re interested in this I highly encourage you to watch this talk by Dr. 
Laura Carstensen, called “older people are happier.” She’s a fantastic speaker and really reviews 
a lot of the evidence that we’ve discussed today for just how we can sort of re-approach the end 
of life, not think of it as a time of existential crisis and how to relate difficulties and frustration, 
but actually it’s an opportunity to experience more positive emotion, cherish times with other 
people who we intimately value, and actually become wiser and happier as a result. So with that, 
our turn to our take away questions. 
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Appendix F: Comprehension Questions for the First Lecture and Answer Key 
 
1. What is this lecture mainly about? 
A. A new way to communicate our emotions  
B. How to make people feel good without touching  
C. The way in which touch actually feels good for people 
D. Important biological organs associated with human emotion 
 
2. According to the professor, how is getting Swedish massage associated with the level of 
Cortisol and Oxytocin? 
A. It makes both of your Cortisol and Oxytocin level increase. 
B. It makes both of your Cortisol and Oxytocin level decrease. 
C. It makes your Cortisol level increase and Oxytocin level decrease. 
D. It makes your Cortisol level decrease and Oxytocin level increase. 
 
3. Which of the following is true about Amygdala? 
A. It is known as love hormone associated with reward value. 
B. It is a hormone which is associated with feeling negative emotion. 
C. It is a brain region whose activation is related with negative emotional responses. 
D. It is located within the medial-temporal lobes of the brain and causes positive feeling. 
 
4. According to the studies with fMRI scanner and infants, which of the following conditions 
would result in the LEAST Amygdala activity? 
A. No one touching you  
B. Someone close to you touching you  
C. Someone whom you hate touching you  
D. Someone you don’t know touching you 
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5. In explaining the relationship between touch and cooperation, how does the professor 
support the argument? 
A. By simply touching people on the back  
B. By conducting her own study and getting the desired results 
C. By encouraging to sign a petition which supports community cooperation 
D. By providing several studies which proved that touch increases cooperation 
 
6. Which of the followings can be inferred as the most appropriate result of the study of 
touching the forearm? 
A. It is unnecessary to use languages to communicate with other people. 
B. People are able to communicate with each other by using five senses plus sixth sense. 
C. Emotion is amazing because it is something that only exists in human not in other 
animals. 
D. People are able to not only deliver an emotion through a touch but also pick up what the 
emotion is. 
 
7. Which of the following statements is NOT true about the study of touching the forearm? 
A. Some touches are associated with having some behavioral patterns. 
B. Touch can communicate at least six emotions by touching the forearm. 
C. Touching the forearm alone can communicate more cognitively complex emotions. 
D. Just by touching a person’s arm, you can convey negative emotions as well as positive 
emotions. 
 
8. Why does the professor talk about people with the history of mania? 
A. To demonstrate that all touches are not alike between individuals 
B. To make a natural connection between emotion and psychopathology  
C. To emphasize the importance of diagnosing clinical or emotional disorders 
D. To illustrate the dangers of mistaking negative touches for positive emotions 
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<Lecture 1 Answer Key> 
C D C B D D C A 
 
<Question Types> 
1. Global 
2. Local 
3. Local 
4. Local 
5. Global 
6. Global 
7. Global 
8. Local 
 
  
90 
Appendix G: Comprehension Questions for the Second Lecture and Answer Key 
 
1. What is Socioemotional Selectivity Theory mainly about? 
A. How people are emotionally affected by their age 
B. How people develop different emotional self-identity with aging 
C. How people select different identity according to different situations  
D. How people change their reaction to different social activity with aging  
 
2. According to the lecture, which of the following is Carstensen’s opinion about different 
emotional goals with aging? 
A. For older adults, it is important to prepare for future life. 
B. People tend to focus more on present than preparing future as they age. 
C. As people get older, they should get over the bad things happened in the past.  
D. Younger adults are often more concerned with preparing for the future than older adults. 
 
3. Why does the professor mention a widespread media attention such as New York Times and 
BBC? 
A. To demonstrate the data that happiness comes with age 
B. To describe her personal experiences of her emotion change 
C. To show how popular it is to talk about ‘Happiness’ nowadays 
D. To refute the studies that show people get happier as they grow older 
 
4. After the professor explains SST theory, in what order does she explain the following three 
domains of how becoming older leads to increased happiness? 
a. Increased ability to actually regulate our emotions 
b. Increased experience of positive emotion 
c. Increased attention to positive stimuli 
 
A. a – c – b  
B. b – a – c 
C. b – c – a 
D. c – b – a  
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5. Which of the following is NOT true about Carstensen’s 10-year landmark study? 
A. It turned out that people experience greater positive emotion as they age. 
B. It is a cross-sectional study that examined the emotional experience between different age 
groups. 
C. It is a longitudinal study that investigated changes in individuals’ emotional experience 
over time. 
D. The participants reported either the positive or negative emotion according to their 
preferences. 
 
6. Which of the followings does the professor mention regarding the study of people’s 
attentional biases?  
A. Cross-sectional study  
B. Loss compensation theory 
C. Eye-tracking methodologies 
D. Rosy color glasses hypothesis  
 
7. Which of the following figures would best demonstrate the SOC-ER model? 
A.                                                                      B.  
 
 
 
 
 
 
 
C.                                                                          D. 
 
 
 
 
 
 
92 
8. Why does the professor introduce the talk by Dr. Laura Carstensen at the end of the lecture? 
A. To show how much she was impressed by the researcher’s fantastic presentation skills  
B. To teach how to relate the difficulties and frustrations they may encounter in their lives 
C. To suggest it as a supplementary material that reviews the topics she mentioned in the 
lecture 
D. To encourage further studies on how to become wiser and happier than other people as 
they get older 
 
<Lecture 2 Answer Key> 
B B A C D C A C 
 
<Question Types> 
1. Global 
2. Local 
3. Local 
4. Global 
5. Local 
6. Local 
7. Global 
8. Global 
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Appendix H: Data Sets for Statistical Analysis 
Table 14 
 A Data Set for a Wilcoxon Test for Research Question 1 
 
 L1 notetaking L2 notetaking 
Participant 
number 
GQS LQS TQS GQS LQS TQS 
1 3 4 7 2 4 6 
2 2 1 3 2 2 4 
3 3 2 5 2 2 4 
4 2 3 5 3 3 6 
5 2 2 4 2 2 4 
6 3 2 5 2 3 5 
7 2 3 5 3 2 5 
8 3 3 6 2 1 3 
9 3 3 6 1 2 3 
10 1 1 2 1 2 3 
11 2 3 5 4 3 7 
12 2 1 3 2 2 4 
13 2 2 4 4 4 8 
14 2 3 5 3 1 4 
15 2 2 4 2 2 4 
16 1 2 3 2 1 3 
17 1 3 4 3 4 7 
18 1 2 3 3 2 5 
19 3 1 4 3 1 4 
20 0 2 2 4 3 7 
Note. GQS = global questions score; LQS = local questions score; TQS = total questions score. 
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Table 15  
A Data Set for a Wilcoxon Test for Research Question 2 
 
 L1 notetaking L2 notetaking 
Participant 
number 
WCS PUS TAS WCS PUS TAS 
1 166 112 6 115 67 5 
2 105 74 5 100 61 5 
3 170 96 5 126 71 4 
4 117 70 5 123 69 4 
5 151 87 5 199 103 5 
6 139 66 4 155 80 3 
7 158 77 6 180 102 5 
8 117 72 4 133 73 1 
9 121 61 4 138 73 3 
10 197 117 3 158 88 4 
11 80 53 4 130 98 6 
12 51 26 1 108 54 2 
13 196 128 5 174 86 7 
14 170 100 3 194 92 5 
15 170 98 3 168 58 3 
16 128 89 4 176 94 7 
17 175 105 5 217 143 8 
18 52 29 1 138 74 4 
19 125 67 4 152 89 5 
20 143 89 3 159 79 6 
Note. WCS = total words count score; PUS = propositional units score; TAS = test answerability 
score. 
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Table 16  
A Data Set for a Spearman’s Rho Correlation for Research Question 3 
 
 L1 notetaking 
Participant 
number 
GQS LQS TQS WCS PUS TAS 
1 3 4 7 166 112 6 
2 2 1 3 105 74 5 
3 3 2 5 170 96 5 
4 2 3 5 117 70 5 
5 2 2 4 151 87 5 
6 3 2 5 139 66 4 
7 2 3 5 158 77 6 
8 3 3 6 117 72 4 
9 3 3 6 121 61 4 
10 1 1 2 197 117 3 
11 2 3 5 80 53 4 
12 2 1 3 51 26 1 
13 2 2 4 196 128 5 
14 2 3 5 170 100 3 
15 2 2 4 170 98 3 
16 1 2 3 128 89 4 
17 1 3 4 175 105 5 
18 1 2 3 52 29 1 
19 3 1 4 125 67 4 
20 0 2 2 143 89 3 
 L2 notetaking 
Participant 
number 
GQS LQS TQS WCS PUS TAS 
1 2 4 6 115 67 5 
2 2 2 4 100 61 5 
3 2 2 4 126 71 4 
4 3 3 6 123 69 4 
5 2 2 4 199 103 5 
6 2 3 5 155 80 3 
7 3 2 5 180 102 5 
8 2 1 3 133 73 1 
9 1 2 3 138 73 3 
10 1 2 3 158 88 4 
11 4 3 7 130 98 6 
12 2 2 4 108 54 2 
13 4 4 8 174 86 7 
14 3 1 4 194 92 5 
15 2 2 4 168 58 3 
16 2 1 3 176 94 7 
17 3 4 7 217 143 8 
18 3 2 5 138 74 4 
19 3 1 4 152 89 5 
20 4 3 7 159 79 6 
Note. GQS = global questions score; LQS = local questions score; TQS = total questions score; 
WCS = total words count score; PUS = propositional units score; TAS = test answerability score. 
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Figure 7. GQS of L1 and L2 notes. 
 
Figure 8. LQS of L1 and L2 notes. 
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Figure 9. TQS of L1 and L2 notes. 
 
Figure 10. WCS of L1 and L2 notes. 
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Figure 11. PUS of L1 and L2 notes. 
 
Figure 12. TAS of L1 and L2 notes. 
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